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u.s.c.i. Woven Catheters 

Easily Introduced 

f because of proper flexibility and glassy-smooth surface. 

Adequate Drainage 

because of uniform lumen and woven eyes. 

Size Selection Easy 

because of patented color banding on smaller sizes 

tReg. U S Pat. 0(T 5*55061). 

Dependable Service 

because of fine materials and workmanship. 

c. k. BARD, inc. 

summit,new jersey Long Life because repeated autoclaving or boiling 

causes no damage. Easily cleaned, disinfected and deodorized 
in cold solutions of Detergicide®. 


Distributors for United States Catheter & Instrument Corp. 

Published monthly. Subscription Price $0.00 per volume. Single number $1.25 
Entered as second class matter April 17, 1916 at the Post Office at Baltimore, Maryland, under the act of March 3, 1S79 
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UsSf Covuf/s tto 


)I UP Jl'zAa l to the relaxed patient. 

Noludar relaxes the patient and usually induces 
sleep vithin one-half to one hour, lasting for 
6 to 7 hours. Clinical studies in over 3,000 
patients have confirmed the usefulness of 
Noludar in the relief of nervous insomnia and 
daytime tension. Noludar 'Roche' is not a 
barbiturate. Available in 50-mg and 
200 -mg tablets, and in liquid form, 

r I 

50 mg per teaspoonful. Tp ■ 

Noludar® -brand of ^RSSggHBSSSiS’el 


methyprylon 

Hoffmann - La Roche Inc 


Nutley . N.J. 
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HEMATURIA 



-’ TRAUMATIC RUPTURE OF KIDNEY AND PELVIS 


loccfolion of kidney porertchymo ond pelv<* Subcoptulor 
hemorrhoge, rupture of renol copsule with hemorrhage Info | 

perirenal area j 

The differential diagnosis of hematuria is often clarified by 
a simple and well tolerated procedure: 

Clear roentgen visualization with Skiodan sodium by 
retrograde injection. This may be used bilaterally, 

HH SIC.® *©* DAM sodium 


Solution 40 per cent, bottles of 50 cc ar, d 100 cc 
Solution 20 per cent, bottles of 50 cc 
Tablets of I Gm, bottles of 100 and 500 

LABORATORIES 

NEW YORK 16 N Y • WINDSOR ONT 



Skiodan, trademark reg. U.S. Pat. Off., brand of mefhiodal 
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lor hotter vision.... at lower cost 

A 16 Fr. FONTAR LENS SYSTEM 

CYSTOSCOPE 

To the earlier system of National cystoscopes we now add 6204B, 16 Fr. double 
catheterizing, accommodating two #5 Fr. catheters. 

When you use, for the first time, this 16 Fr. instrument (or any other National 
cystoscope) you will certainly be pleasantly surprised at the complete free¬ 
dom from distortion and the clear delineation discernible to the very edge of 
the field. In fact, the entire field is provided with brighter, sharper vision. Nat¬ 
urally, there is less eye fatigue. 


PROVE THESE FACTS... ORDER FROM YOUR SURGICAL DEALER. 


6204B cystoscope set, 16 Fr. includes double catheterizing telescope, examining telescope, con- 
cave sheath, convex sheath, obturator, 2 spare lamps for each sheath, switchcord, outflow nipple, 
box of wax lubricant, cleaning rod, assorted rubber tips. All in a genuine walnut case. Capacity: 
two 5 Fr. catheters. 

NOTE: In plate of the sheaths described above and at no extra tost - two concave or 
two convex sheaths may be supplied ... your option. Also supplied without 
examining telescope os 6205B. 


PRECISION INSTRUMENT MAKERS 

NATIONAL ELECTRIC INSTRUMENT CO., INC. 

ELMHURST 73, NEW YORK 
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New urethral suppositories 
relieve pain and fight infection 


For the patient, “The treatment is shorter and 
more comfortable than with the conventional 
method.., 99 * 

• suppository melts and releases anesthetic agent to 
relieve pain and burning rapidly 

• kills most bacteria common to urinary tract 

• easy for patient to insert at home 

• safe —irritation rare in over 340 reported cases* 

• proved —“The suppository method of medication 
has proved its worth.”*. . . in bacterial (granular) 
urethritis; for prophylaxis and pain-relief before 
and after instrumentation. 

to prevent cross-infection... 

FURAC IN® >aginal Suppositories are used with Furacin 
Urethral Suppositories to prevent cross-infection from the 
vagina. Hermetically sealed m yellow foil. Box of 12 

♦Youngblood, V. H : J. Urol. 70 926, 1953. 


f 


) 



SUPPOSITORIES 


Each Furacm Urethral Suppository contains 
0 2% Furacm (brand of mtrofurazone) and 
2% diperodoti HCl in a water-miscible base. 
Hermetically sealed in silver foil. Box of 12. 


EATON LABORATORIES, Norwich, N,v. NITROFURANS * “2 class ol mlImlcrobWs 

V neither antibiotics nor sulfa 
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COMPARISON OF MAJOR HORMONAL EFFECTS OF ANDROGEN AND ESTROGEN ALONE AND IN COMBINATION 

\ 


Effects 

Androgen 

Estrogen 

Androgen plus Estrogen 
(Deladumone) 

Metabolic Functions 

Protein tissue anabolism 

Bone tissue anabolism 

Psychic and nervous 
system equilibrium 

+ + + 

+ 

+ + 

+ 

+ + + 

+ + 

+ + + + 

+ + + + 

+ + + + 

Hormone Homeostasis 

Production of gonadotropin FSH 

IH 

Lut.H. 

- - - 

- 

- - - - 

Genital.Organs and 

Accessory Sexual Structures 

Maleness 

Femaleness 

+ + 

1 + 

1 + 

o 

o 

+ stimulated, — inhibited, O neither stimulated nor inhibited. 




UNONE 


a new metabolic hormone preparation for enhanced 
therapeutic potential, greater safety and simplicity 


Deladumone is Squibb testosterone enanthate and Squibb estradiol valerate combined in the most effec¬ 
tive therapeutic proportion (approximately 20:1, by weight). With a single intramuscular injection—every 2 
to 4 weeks 1 —Deladumone provides a balanced and integrated total metabolic effect. Deladumone assures: 

an increased potential for... * protein and osseous tissue anabolism 

❖ correction of menopausal symptoms and hormone 
imbalance in the climacteric 

a diminished potential for... ❖ unwanted stimulation of genital organs and 

accessory sexual structures 


Deladumone is indicated in-. The menopausal syndrome; 
Osteoporosis in males and females. 

Deladumone is supplied in vials of 1 and 5 m!., each ml. 
containing 90 mg. testosterone enanthate and 4 mg. 
estradiol valerate. 

1 skeels, R. F., and Shelton, E. K.: Clinical Research Proceed- 
' ings 3:125 (April) 1955. 

•DEIXSTROCEH*. •pEUk'TESTRYt.*© AMD ‘DELADUMOHE* ARE SQUIBB TRADEMARKS 

(In writing to advertisers, pit 


ALSO AVAILABLE Delestrogen (Squibb Estradiol Valerate) 
for timed action that ideally matches the estrogenic phase 
of the normal menstrual cycle (injectable). Vials of 1 and 
5 ml., each ml. containing 10 mg. estradiol valerate. 
Delatestryl (Squibb Testosterone Enanthate), depot prepa¬ 
ration for prolonged anabolic and androgenic effects 
(injectable). Vials of 1 and 5 ml., each ml. containing 
200 mg. testosterone enanthate. 

Squibb a nameyou cantrust 

mention the journal—it helps.) 
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A CONTRAST MEDIUM 
ESPECIALLY FOR 



Tfodemofk 





DIAGNOSTIC FILMS 


WITH MINIMUM SIDE REACTIONS 

*A series of 1500 cases actually yielded 96% diagnostic 
films. Any further improvement of the percentage of 
diagnostic films is difficult to foresee, since most contrast 
media available today fail only in patients having poor 
renal function or because of other factors independent 
of the media. 

FEW SIDE REACTIONS 

NOTABLY SAFE 

LOW VASOMOTOR RESPONSE 


HIGH OPACITY TO X-RAYS 





.. Moped as a neSult of Ike/ omall 

fy{CelleHC& of UROKON SODIUM 


For some techniques, most contrast media available to urologists and 
radiologists prior to 1950 were not up to today’s standards. 

Too often, diagnostic films were obtained in a relatively small percentage 
of cases; reaction rate was high. With the introduction of Urokon 30% 
in 1950, it became possible to obtain diagnostic pyelograms in a high 
percentage of cases (89% reported by investigators) and reactions 
dropped to only 19% of cases observed. 

The discovery of Urokon*, with an entirely different basic structure, 
changed the direction of development work on contrast 
media. The new structure-activity relationship which 







• t 
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UVJVy 



In the treatment room, as v,ell as in sur¬ 
gery, the finest of care is bound to build 
reputation Tins kind of care calls for 
equipment of unquestioned quality, like 
the 6omco Tidal Irrigator & Cystometer 

The Tidal Irrigator performs full cycles 
of irrigation and drainage automatically 
The doctor simply sets the unit at the 
level of the patient’s symphysis pubis, 
then adjusts the rate of flow of the irri¬ 
gating fluid to the bladder emptying 
pressure The nurse needs only to fill the 
irrigating reservoir and empty the one- 
gallon receptacle The unit does the rest 

Here is equipment so dependably helpful that it is 
taken for granted in hospital after hospiral 

Have your dealer show you the complete GOMCO 
line of suction, drainage and suction-ether units —- 
your assurance of the best, for consistently good 
results 


GOMCO SURGICAL MANUFACTURING CORP. 

836-M E. Ferry Street, Buffalo 11, New York 


Starting the Gomco Tidal 
Irrigator It will operate 
indefinitely with almost 


no attention 
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THORAZINE" 


preoperatively— 


'anxiety and apprehension 
give way to 

relaxation and calmness ” 1 


When added to premedication, ‘THORAZINE’: 

“(l) Augments the action of anesthetics so that reduced doses of 
these agents can be used to provide satisfactory anesthesia. 
“( 2 ) Decreases reflex irritability. 

“( 3 ) Markedly inhibits postoperative vomiting. 

“( 4 ) Reduces the need for postoperative narcotics and sedatives .” 1 

1 Mathews, Moms and Moyer: Am. Pract. & Dig. Treat. 6:360 (Mar.) 1955. 


Oty). 


‘Thorazine’ Hydrochloride is available in ampuls, tablets and syrup. 


For information write: 


Smith, Kline <£l French Laboratories 

1530 Spring Garden Street, Philadelphia / 
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specific 

androgen therapy 
anabolic 

in tissue wasting 


A - 




Scheming 


ORETON-M* 

METHYLTESTOSTERONE 

S 






Oial 10 and 25 mg 


Buccal 10 mg 
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adheres firmly ^ 
i to moisty Warm 

instruments . V. 


[ 



‘LUBAFAX’ 

Surgical Lubricant 

Transparent 
Non-irritating 
Retains lubricating power 
Does not become “ropey” 

Heat—stable—even at 122° F 
Washes off easily with hot 
or cold water 

Ideal for hospital 
and office use. 


brand 


BURROUGHS WELLCOME & CO. (U.S. A.) INC. 
Tuckuhoc 7. New York 
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COMPONENTS 

^ COMPLEMENTARY ACTIONS 
WAY CONTROL 

— In urinary tract Infections—- 

NOW . .. both pain and infection 
are brought under quick, safe 
control at their source by the 
speedy, dual-action of the 
component drugs in— 


RELIEVES LOCAL PAIN 8Y LOCAL ACTION 

Phenylaro diamino pyridine HCI—enjoys a long clinical history 
as a local (not unwanted systemic) analgesic to the urogenital 
mucosa Relief from burning pain frequency—in minutes in 
90 per cent of cases. 

REMOVES LOCAL INFECTION DY LOCAL ACTION 

Sulfacetamide—sulfonamide of choice in urinary trad infections 
—unusually high sofubil ty in acid urine so prevalent in patho 
logical mfections-hence (I) effective in 93 98 per cent of cases 
involving mixed organisms and (2) safe—no kidney damage, 
no renal concretions no anuria 


l 


INDICATIONS 

cyst tis pyelitis urethritis (nonspecific) prostatitis pain and 
infection associated with kidney stones urinary prophylaxis 
during pregnancy and gynecologic surgery 

SUPPLIED 

SULFID TABLETS-each coated tablet contains Phenylazo 
d ammo pyridine HCI, 50 mg , Sulfacetamide 250 mg 
Bottles of 100 
SULFID SUSPENSION 

(Ctiuife-Pedxino-each teaspoonful (See) contains one 
half the Sulfid tablet dosage 


COLUMBUS]) phaRMACAL COMPANY — Columbus 16, Ohio 


Literature & bibliography on request 
*A Columbus Or g n»l introduced July 1951 


I _J 
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instant, deep anesthesia 
of accessible mucous membranes 


XYLOCAIIM E 0 JELLY 

(Brand of lidocarne*) 



a new form of the widely accepted injectable 
Xylocaine Hydrochloride 

• Provides more effective anesthesia of longer 
duration than any comparable preparation used in the 
genito-urinary tract, ear, nose and throat. 

• Establishes immediate, intimate and prolonged 

contact with mucous membranes due to the low surface tension 
and high viscosity of its water-miscible base. 

• Effectively lubricates for easier instrumentation. 

• Nonstaining ... easily removed with water... 
nonsensitizing and nonirritating. 

Xylocaine Jelly contains 2% Xylocaine Hydrochloride in a sterile aqueous 
jelly adjusted to suitable Yiscous consistency with carboxymelhylcellulose. 

Supplied in collapsible tubes which deliver at least 30 cc. 

A detachable applicator cone and a key for expressing contents 
are included in each package. 




•U.s. Patent No. 2,441,498 

Xylocaine Jelly is now made available at the 
request of many physicians, surgeons, and 
anesthesiologists who routinely use Xylocaine Solution. 


ASTItA Pharmaceutical Products, Inc., Worcester 6, Mass., U.S.A. 
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Helps keep catheters 
and duodenal tubes on the shelf 



“Urecholine is a potent, parasympathetic OTHER INDICATIONS Postpartum urinary re 
stimulant with relatively low toxicity and no tention, hexamethonmm induced side effects, 
serious side effect ” It “causes contraction of and megacolon 

both the normally innervated bladder and the SUPPLIED 5 mg tablets, bottles of 100, 1 cc 
cord bladder and is of considerable therapeutic ampuls, 5 mg fee 
value m the treatment of postoperative urinary 
retention ” l “Clinical observation made on 100 
post surgical patients when Urecholine was 
used, demonstrated a definite decrease in the 
incidence of abdominal distention “2 Urecholine 
may be administered orally or subcutaneously— 
subcutaneous injection is the more effective mode 

of administration in acute urinary retention o v sion of merck a co in c 

REFERENCES 1 Stem I F Jr and Meyer K A Quart Bull Northwestern Med School 23 391, Fall 1949 2 Stafford C E , 
Kugel A I and Dederer A , Surg Gynec & Obst 89 570 Nov 1949 
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In 30 minutes- 
antibacterial 
action begins 

In 24 hours- 
turbid urine 
usually clear 

“...it appears that Furadantin is 
one of the most effective single agents 
available at this time.”* 



BRAND OF NITROFURANTOIN 


IN 

URINARY 

TRACT 

INFECTIONS 


• specific affinity for the urinary tract produces high 
antibacterial concentrations in urine in minutes— 
continuing for hours 

• hundreds of thousands of patients treated safely 
and effectively 

• rapidly effective against a wide range of gram¬ 
positive and gram-negative bacteria, including 
many strains of Proteus and Pseudomonas species 
and organisms resistant to other agents 

• excellent tolerance—nontoxic to kidneys, liver 
and blood-forming organs 

• no cases of mondial superinfection ever reported 


supplied: Tablets, 50 and 100 mg. in bottles of 25 and 100. 
Oral Suspension, 5 mg. per cc. bottle of 118 cc. 


"Breakey, R. S.; Holt, S. H., and Siegel, D.: 
J. Michigan M. Soc. 54 : 805, 1955. 


EATON LABORATORIES, 


Norwich, N. Y. 



NITROFURANS 


a now clas» of antimicrobials 
neither antibiotics nor sulfas 
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New Electrostirgical Unit with Improved Features — 

cfcC.JiJ. C-264 Electrosurgical 




A utomalic Line Voltage Control 

An automatic transformer controls the in¬ 
coming line voltage, regulating it in such n 
way as to produce maximum cutting and 
coagulating efficiency. The automatic volt¬ 
age regulator keeps voltage constant at 115 
volts even when incoming line voltage varies 
between 80 and 135 volts. It eliminates poor 
results sometimes caused by low line voltage. 

Increased Power Output 

The power output on the vacuum tube cutting current end 
of the spark gap coagulating current has been substantially 
increased to give maximum efficiency in cutting and coagu¬ 
lating without excessive destruction of tissue or damage 
to instruments. 

Increased Cutting Speed 

Full wave rectification is obtained by use of oscillator tubes 
utilizing both waves of the alternating current c>cle. This 
produces a full wave form pattern with a faster and more 
uniform cutting speed. 

Triple Pedal Foot switch 

The footswitch provides three separate foot pedals for the 
control of the vacuum tube cutting current, spark gap coagu¬ 
lating current and blend of cutting and coagulating currents. 
The switch has a broad metal base and the pedals are 
located in a position most convenient for the operator. The 
connecting cord at the base of the switch is heavily insulated 
and of sufficient length to permit positioning of the foot- 
switch at a convenient location on the floor. 


Unit 


h 




Low center of gravity and 
ball bearing wheels mini¬ 
mize upping hazards. 


v e 


o 


Volt meter on control panel shows output voltage at 
all times; automatic regulator keeps output con¬ 
stant at 115 volts even when incoming voltage 
varies between 90 and 135 volts. Handles control 
power of cutting and coagulating currents and pilot 
lights indicate which type of current is in use. 


# © ©i'C0 



\. 


Knob on front of unit provides the extremely fine control 
of cutting current necessary in brain surgery and in 
retinal detachment operations. 


Visit your dealer to inspect this improved unit or write for complete information 

ESTABLISHED IN 1900 FREDERICK J. WALLACE, President 


cfhn&iican Cystoscype J)lallcis,3ne. 


BY REINHOLD WAPPLER 


1241 LAFAYETTE AVENUE 


NEW YORK 59, N. Y. 
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An inexpensive but powerful 

germicide 


reseM cinE 



Resectocide is the new A.C.M.I. surface-active liquid detergent and germicide 
developed specifically for the cleaning and cold disinfection of instruments and 
accessories. Its low surface tension insures not only penetration into crevices 
and joints of instruments but also intimate contact with microorganisms. 

It contains dimethyl benzyl ammonium chloride, a quaternary ammonium 
compound with powerful germicidal activity, and a polyalky] ether condensate 
of fatty acids, that provides unusually effective detergent, dispersing, and emul¬ 
sifying properties. It is soluble in all proportions with water, alcohol, glycerol, 
glycol, and acetone... stable..during long periods of storage ... unaffected by 
freezing and boiling. 9 

In Ring Carrier Tests advocated by the U. S. Department of Agriculture, 
Resectocide in a 1:2500 dilution kills Salmonella choleraesvis and Micrococcus 
pyogenes var. aureus in ten minutes, in ten out of ten tests. Its powerful germi¬ 
cidal activity is further shown by its phenol coefficients of 125 and 150 at 20° C., 
and of 160 and 225 at 37° G., with the test organisms Salmonella typhosa and 
Micrococcus pyogenes var. aur.eus respectively. 

Available at your dealers in bottles of 8 and 16 ft. oz. and 1 gal. 


ESTABLISHED IN 1900 



BY RE1NHOID WAPPLER 


FREDERICK J. WALLACE, President 

dhrwtican Cystosape JtfaJw’is.Jne. 

1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 






THE 


BROWN - BUERGER 

CONVERTIBLE CYSTOSCOPE 


The Brown-Buergcr Convertible Cystoscope represents one of 
the finest achievements in the art of instrument making. Special 
attention has been given to the structural details of this instru¬ 
ment The various parts arc superbly finished and carefully 
assembled thereby assuring long dependable service. 

In quality and workmanship it ranks with cystoscopcs in the 
higher price field and yet the moderate cost of the Brown- 
Buerger Convertible Cystoscope makes it not only available to 
the established urologists, but also to those who are about to 
start a practice in the specialty of Urology. 

The complete combination of this instrument consists of 
Examining Telescope, Convertible Telescope with fin, 
Concave Sheath, Convex Sheath and obturator to fit y 
both sheaths. Standard accessories are included. / 

Five other combinations arc available and have / / 
made this instrument very popular for at a moderate / f) 

cost it represents an armamentarium which will /// 

cover a large variety of work. / ff 

Adequate illumination is provided and with /// 

the Examining Telescope it is possible to ob- // / 
tain excellent views of the interior of the blad- / / / o 

der and to make a thorough examination. /g / insi 



/// The 21 Fr Telescope, 

ft/ removable, with fin in 

/f / place, accommodates two 

j* f No 6 Fr. catheters and permits 
ff ureteral catheterization with a 
f minimal of trauma and prime con¬ 
sideration for the patient’s comfort. 
Produced in sizes 24 Fr. and 21 
Fr. both telescopes accommodate any 
of the A C.M.I. flexible 11 Fr. operating 
instruments. 




CATHETER CAPACITIES 

24 Fr. Telescope, removable, with fin in place 2—No. 7 Fr. 

24 Fr. Telescope, removable, without fin . . . 1—No. 9 Fr 

21 Fr Telescope, removable, with fin in place. .2—No 6 Fr 

21 Fr. Telescope, removable, without fin.1—No. 8 Fr. 


FREDERICK J WALLACE. Rr.W.nf 

dhrwiican Custvscape JUafUis,Jnc. 

1241 LAFAYETTE AVENUE 47 ^ NEW YORK 59, N Y. 






Tnr Journal of Urolooi 
\ol "5 Iso 1, Jnnunrj 19oG 
Printed m USA 


HYDRONEPHROSIS DIAGNOSIS AND TREATMENT OF 
URETEROPELVIC OBSTRUCTIONS 
THOMAS H GIBSON 

Inci easing interest in the management of tireteropelvic obstructions is clearly 
eudent on peiusal of the cuiicnt medical hteratuie It is gratifying to note that 
as a result of moie w idespicnd know ledge and experience with the many ingenious 
types of pyeloplasty, realisation of the propel lole of splinting and intubation, 
and the aid of potent diugs to combat infection, suigica! conservation of hydio- 
nephrotic kidneys is being piacticed mth greatei confidence and success and 
fewei kidneys aie being subjected to nephrectomy Unfortunately the entire 
subject is still in an e\ olutionaiy phase and there me wide diffeicnees of opinion 
on canons aspects of the ptoblem 

My put pose heie is to discuss, and peihaps icconcile, divergent views on some 
of the control eisial phases of diagnosis and treatment 

DIAGNOSIS AND INDICATION'S FOR OPERATION 

Diagnosis is not without its pitfalls, and demands the most meticulous atten¬ 
tion to detail, because only a most complete urological study can answer the 
many questions ansing in each individual patient as to whether 01 not the case 
requires surgety, and if so, whcthei some type of plastic proceduie is indicated 
or ii hethei a nephrectomy should be done The successive steps of a complete 
uiological lm estigation should be carefully cniried out, and many times a second 
confiimatory stud}' done if there is the least doubt about the decision as to 
tieatment The function of the liydronephiotic kidney is difficult to evaluate, 
as the following cases will lllustiatc 

In figuic 1 is shown the retrogiadc pyelogram of a man, 38 years old, whose 
light kidney exhibited a huge liydronephiotic sac of 2000 cc capacity Prelimmaiy 
excretion uiograph} and retiogiade study mealed that it had no function 
Following nephrectomy, I was nonplussed on finding that the kidney exhibited 
good parenchyma of almost normal thickness Finthermore, the urme from this 
kidney was sterile, an important factor which should always be evaluated An 
infected hydionephiosis m which theie are chronic pyelonephntic changes, even 
though the hydionephiotic sac is small, is not likely to respond well to any type 
of pyeloplasty Thus, it is impoitant to judge hydronephiosis not by its size 
but by the thickness of the paienchyma, and to note also whether the opposite 
kidney shows any degiee of compensatory hypertiophy 

The next ease (fig 2), a man of 40 years, exhibited unilateral hydionephiosis 
of modeiate size Excietoiy urography as well as letrogiade study, m which sepa¬ 
rate renal function was determined by phenolsulfonphthalein excretion, revealed 
no function on the side of the hydronephrotic kidney The ureteral catheter w as 
left indwelling foi 24 hours and the phenolsulfonphthalein test lepeated Quanti¬ 
tative output of dye, to my surprise, was practically normal It was then possible 
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Fig. I. Right hydronephrosis, 2000 cc capacity. Intrinsic ureteropelvic obstruction of 
unusual type, consisting of miniature bicuspid valve simulating mitral valve of heart. 



Fig. 2. A, hydronephrosis (left). Initial study showed only trace of PSP excretion. After 
24 hours catheter drainage, PSP excretion almost normal. B, pyelogram made 6 months after 
operation. Ureteropelvic obstruction was entirely extrinsic, so no splinting or intubation 
was used. 

to do a successful pyeloplasty without resorting to nephrectomy. When excre¬ 
tory urography fails to outline the kidney pelvis it is good practice to repeat the 
roentgenogram in 4 hours, or even 24 hours if there is no evidence of excretion in 
the first hour. 

It has been said that a hydronephrotic kidney which cannot by physiological 
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tests peifoim 25 pel (ent of total letuil function is not w oi tli conseiving, although 
theie me exceptions to all mlcs This statement is based on the assumption that 
a kidnc} to be wot thy of consen ation should be able to cany the total load 
should it evei become necessary Such a iule cannot be followed too ngidly foi 
two leasons Fust of all, the difficult}'' of accuiately determining the function 
of the damaged kidney pnoi to surgery is obvious, and to estimate the potential 
function of the kidney aftei suigeiy is still moie difficult In the second place, 
one can lesddy concene of a situation in which some mteicuirent pathological 
clinnge might compiomise the function of the contialateial organ so that the 
inclement of function in the lepnircd hydioneplnotic kidney, howevei small, 
say e\ cn o 01 10 per cent, might contribute sufficiently to the total function to 
sustain life The ultimate decision in ciuestionable cases m my experience is 
fiequently reserved until the time of suigeiy If the paienchyma is leasonably 
health} in appearance and has a thickness of one centimetei oi moie, it is con- 
sened lathei than icmoved If one is dealing with a solitaiy kidney or a case m 
which the opposite kidney is hydronephiotic oi pathological fiom an} cause, 
then consen ation is of eouise mandatory even though it may have only a trace 
of function The solitaiy kidney lequmng pyeloplasty responds surprisingly 
well compiled to a similm kidney haring a healthy mate, a fact which tends to 
suppoit the doctrine of renal countei balance Obviously, excretoiy uiogiaphy 
does not give us all the information we should have, and maybe actually mis¬ 
leading The conoboiative findings of letiograde pyelogiaphy are most essential 
and it is helpful to do both a meteiopyologiam and a pyeloureterogram The 
foimei is done by inserting either a Braasch bulb or Garceau catheter into the 
lower uieter and injecting radiopaque media Tins will usually outline clearly 
the obstiucted area and give some idea of its chaiactei Then an oidmary ureteral 
cathetei is passed to the kidney pchis, pronded it will pass the obstructed aiea, 
and a pyelogram is done On w ithdiaw al of the cathetei, a delayed film is exposed 
Ordinarily a noi mal, unobstructed kidney pelvis should show no retained medium 
after ten or fifteen minutes The danger of lighting up an infection in the affected 
kidney is negligible at the piesent time, using aseptic technique and prophylactic 
medication w ith urinary antiseptics 

Anothei diagnostic pitfall deserves emphasis at this point As a result of the 
widespread use of excietoiy uiogiaphy, many unsuspected instances of hydro¬ 
nephrosis of vaiying degree arc being discovered It may be difficult in some cases 
to distinguish between the huge noimal pehis and an early liydioneplirosis 
The distinguishing point, as mentioned by O’Conor, is the fact that a true 
hydronephiosis will show blunted mmoi calyces wheieas m the kidney with an 
abnormally large pelvis the mmoi calyces will exhibit then normal sharp 
cupping 

Another phase of the diagnosis and exaluation of hydronephiosis which has 
been neglected, or at least not sufficiently emphasised, is the pioblem of progies- 
sion veisus nonprogression of the disease We aie accustomed to think in terms 
of expei imental hydionephiosis in which ureteral ligation leads invariably to 
progressrve hydi onephi otic changes in the kidney Grow ing experience has pro\ ed 
that this is not invariably tine m clinical practice In some instances wheie 
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Frc. 3 A, pyelogiam (left). An e\ample of static or nonprogressive hvdionephrosis. 
B, pvelogram made in same case 12 years later. This patient vas not operated upon, and 
had no treatment other than passage of diagnostic catheter for purpose of pyelographj- 
Dilatation appears to have regressed rather than progressed. 

operation had been deferred, it has been found that over a period of years there 
has been no advance in the degree of hydronephrosis, the condition becoming 
static or nonprogressive. Mention of this fact has been made by Hellstrom, 
Giertz, and Lindblom (1949) and O’Conor (1954). Hoyt (1954) speaks of the 
condition as “Equilibrium in Hydronephrosis.” Pyelograms in cases of this kind 
are shown in figures 3, 4, 5, 6 and 7. This concept presents clinical implications 
which require reappraisal of our views concerning prognosis and therapy. Un¬ 
questionably, many cases of hydronephrosis are congenital in origin, yet are not 
diagnosed until adulthood is attained. Over this long period of years the hy- 
dronephrotic sac would reach enormous proportions were it not for the fact 
that there are counteracting forces at work tending to relieve it. Giant hy¬ 
dronephroses are rare, and one wonders what mechanism comes into play to 
produce a massive hydronephrosis containing 18 liters, as was recently reported 
by Earlam (1950). 

Recognition of the fact that hydronephrosis in some instances may reach 
equilibrium and become nonprogressive should restrain the too eager surgeon 
from unnecessary intervention. Conservative treatment should consist in watch¬ 
ful waiting for a period of months, or even years, if the condition remains asymp¬ 
tomatic and excretion urographic outlines remain unchanged. If appreciable 
functional impairment, pain, urinary infection, or reflex gastrointestinal symp¬ 
toms develop, then surgery should be done without further delay. 

TREATMENT 

Pclvwitreleroplcisiij. When surgical intervention is deemed necessary, after 
careful diagnostic appraisal, the surgeon is faced first of all with the decision as 
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Fig. 6. Another example of nonprogressive k 3 'dronephrosis (right). There is an interval 
of 9 years between p\'elograms A and B. Sharp cupping of calyces would seem to indicate 
that this is probably an instance of a kidney with a large pelvis rather than a true hydro¬ 
nephrosis. (Courtesy of Dr. Spencer Hoyt.) 



Fig. 7. Another example of hydronephrotic equilibrium. There is an interval of 13 years 
between pj-elograms A and B. (Courtesy of Dr. Spencer Hoyt.) 



HYDRONEPHROSIS 


to whether to perform a nephrectomy or attempt some corrective plastic pro¬ 
cedure. Solution of the problem of treatment is easy when one kidney is normal 
and the opposite kidney has reached the end stage of hydronephrotic atrophy. A 
nephrectomy is then advisable and can be done with little risk or mortality. 
However, many are borderline cases which will call forth all the experience and 
skill that the urologist can muster to come to a proper decision as to treatment, 
lie should be thoroughly familiar with the many ingenious surgical procedures 
used in plastic repair of ureteropelvic obstructions. He must likewise be 
thoroughly familiar with the various methods of splinting and intubation in 
common usage, with their indications and contraindications. (These have 
already been reviewed in my preliminary lantern slide demonstration.) 

Time does not permit evaluation of all these procedures. The choice of oper¬ 
ation depends upon the nature of the obstruction. It so happens that several 
types of pyeloplasty may be applicable to one type of obstruction and one’s 
choice depends upon individual preference. A parallel situation exists with blad¬ 
der neck obstructions which can be treated by several procedures depending 
upon the surgeon’s individual preference. The principal types of pyeloplasty and 
ureteral splinting were published by the author in 1945. In 1952, in conjunction 
with Schwartz and Ilewitt, an evaluation of results was published. Different 
methods were used successfully, but in general, for the majority of cases, we 
found a modified Davis procedure the most satisfactory. This consisted of 
nephrostomy drainage with a Foley catheter, simple longitudinal incision through 
the obstructed area and intubation with polyethylene tubing throughout the 
entire course of the ureter. No sutures were used. The results were uniformly 
good, and we felt that, because of its simplicity and speed of performance, it 
was generally preferable to flap operations requiring meticulous and tedious 
suturing. 

The so-called Y plastic, or Foley modification of the Schwyzer pelviouretero- 
plasty has many enthusiastic adherents, both here and abroad. It is particular^ 
useful in cases of high insertion of the ureter m the pelvis with valve-like forma¬ 
tion. The more recent operation of Culp and DeWeerd (1951) appears to be a 
further elaboration of the Y plasty, and the operation of Scardino and Prince 
(1953) is practically identical with that of Culp. 

In cases of large extrarenal pelves, radical excision of the entire pelvis including 
the ureteropelvic junction and reanastomosis of the ureter to the lower end of the 
pelvis has been advocated by Priestley, Mclver, Deming and others. Dorsey 
(1954) recently reported an interesting modification of this procedure in which 
the pelvis is completely resected and reanastomosed above the level of the 
ureteiopelvic junction. The latter is then longitudinal!}' incised and intubated 
according to the method of Davis. This obviates the danger of stricture formation 
at the site of reimplantation of the ureter into the pelvis, as might happen in the 
Kuester operation (1892) and other types of ureteropyeloneostomy. 

'V Ureteral splinting and intubation. The ultimate goal of all plastic procedures 
for the correction of ureteropelvic obstruction is to permanently relieve the 
patient of all discomfort, to promote permanent emptying of the kidney pelvis 
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without stasis, and optimum renal function without the presence of residual 
infection. 

The perfect operation would be one requiring neither drainage nor splinting. 
Unfortunately, this ideal appears to be unattainable in the majority of cases. 
Opinion is divided on this point between the “splinters” and the “nonsplinters”. 
In previous publications (1939, 1940, 1945, 1952 and 1954) I have emphasized 
the importance of splinting as a necessary corollary to pelvioureteroplasty in 
order to insure a successful outcome for the vast majority of cases. Reference to 
the literature shows that most urologists concur in this opinion. However, 
there are dissenters, notably Bischoff (1953) and Hamm and Weinberg (1954) 
who state that these cases can be operated upon successfully without the use of 
splinting and nephrostomy tubes. Hamm and Weinberg state that adequate 
drainage is obtained by leaving a vent in the renal pelvis. Furthermore, they 
maintain that the strictured area can be treated by simple linear incision without 
splinting or intubation, and that healing by primal intention with adequate 
caliber will result. 

Perhaps the pendulum has swung too far in favoring the doctrine of universal 
splinting, but I feel that over a period of years it has been the most important 
factor in the successful outcome of a great many cases, and I would be veiy 
reluctant to abandon it except in certain cases of extrinsic obstruction. Splinting 
or intubation (synonomous terms) have often been the determining factors 
which have given me the necessaiy courage to attempt a plastic procedure in 
difficult cases that I might otherwise have subjected to nephrectomy. I feel that 
intubation is essential in those cases presenting an elongated type of stricture 
at the ureteropelvic junction such as Davis (1951) has described. 

Certainly no one can deny that it is absolutely necessary in those occasional 
cases in which there is a complete avulsion or dissolution of continuity of the 
ureter. The report of Howard and Hinman (1952) is illuminating in this respect. 
Two cases have occurred in personal experience, one in a case of solitary kidney 
in which the ureter had been destroyed for a distance of two or three centimeters 
below the ureteropelvic junction. In both instances the gap was bridged solely 
by intubation which acted as a scaffolding for the regeneration of the ureteral 
wall. The intubation was maintained in these cases for seven weeks. Less flagrant 
cases may require splinting for periods of one to three weeks depending upon 
their severity. An excellent result was obtained in both cases as shown by uro¬ 
grams made 1 and 2 years later. Experiences such as these attest to the wonder¬ 
ful capacity of the ureter to regenerate. That this regeneration is not simply a 
tube of fibrous tissue has been proved ly several independent investigators who 
have demonstrated the ability of the ureter to regenerate and fill in large gaps 
not onty with connective tissue but also with smooth muscle and mucosa as 
well. Your attention is directed particularly to the experimental work of Davis, 
Strong and Drake (1948), Weaver and Henderson (1953), Lapides and Caffery 
(1955), and Boyarsky and Duque (1955). 

One of the main objections to splinting and intubation is the tendency for 
infection to occur when a foreign body is left in the urinary tract for any period 
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of lime. I have not found this a serious consideiation, because m peisonai ev 
pciicncc infections have been of minoi degiee and have cleaied up piomptly 
with piopei therapy soon aftei lemoval of the splinting and drainage tubes 
During the splinting penod I have not often resorted to nrigations but O’Conor 
advises frequent instillations of 15 to 30 ce of 0 1 pei cent aciospotm solution to 
combat Pseudomonas aeruginosa, and also daily subcutaneous injections of 300 
units of hyaluronidase to keep the urine clear and pi event enciustation The use 
of polyethylene tubing, as shown by Schlumbciger and Ripaictti (1952) has 
pioved to bo of value in reducing the latter possibility to a negligible factor 

A fan peicentage of cases of uieteiopehic obstruction will bo found to be 
piuely extrinsic m natuic, due to congenital fascml bands and adhesions and 
occasionally to ail anomalous nrteij - or vein Conection of extnnsic factors may 
he sufficiently curative without having to lesoit to splinting Blood vessels may 
obstruct primarily but in most cases some othei factoi will be found to be the 
primary cause of the obstuiction Even though the obstruction may appeal to 
be entirely extrinsic, it is always wise to calibrate the urcteio pelvic outlet so as 
not to overlook a possible nitunsic obstruction, such as a stiictuio of theureteio- 
pelvie junction, which might ho of even gieatei impoitance than the extnnsic 
in a given ease This is easily accomplished by citliei opening the pelvis and 
calibrating it with a Mayo hemostat, Braasch bulbs, oi by injecting water 
into the pelvis through a needle attached to a laigo Luei syringe One can ob- 
seiv'e in tins way how readily the pelvis empties itself 

Even in mtinisic obstructions, such as a stuctme of the uieteiopelvic junction 
of mmoi degiee, it is not always ncccssarj to splint Such a case is illustrated m 
figure S A 0>-yoar-old gu! suffered icpeated attaiks of acute pyelitis and had a 
stricture of the left uietcropelvic junction This was corrected by a double Fengei 
type operation This is done as descubed by the author (1945) by transfixing 
the uieteiopelvic junction longitudinally with a No 11 scalpel blade which passes 
through both sides of the obstuicted aiea simultaneously The double incision 
is made long enough to extend beyond the aiea of narrowing The incision is 
closed transveisely with 5-0 clnomic gut on an atraumatic needle, aceoidmg to 
the Ilemeke-Mickulicz piniciple This operation is picfciable to the oiiginal 
Fengei operation which often failed due to postoperative buckling at the site of 
incision Splinting is not nccessaty in this so called double Fengei oi traus 
fixion operation 

Imothei factor which should not be overlooked m plastic procedures is nephro¬ 
pexy The hydronepluotic kidney often undeigoes moie or less ptosis and toision 
which ate conducive to uieteial kinking Suspension of the kidney will cause the 
metei to heal m good alignment and affoid the kidney pelvis moie adequate 
dependent drainage The Doming type of nephiopexy is admirablj suited to 
those cases lequirmg suspension 

Foi the put pose of splinting oi intubation, it is now possible to obtain poly¬ 
ethylene tubing m vaiious cahbeis of the light degiee of flexibility It is m 
general piefeiable to nibbei oi latex because of its nomiritatmg and nonen- 
ciustmg qualities In foimer yeais my expenenees with the Cumming and 
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Fig. S. -1, hydronephrosis (left) in S-year-old girl due to a combination of extrinsic 
fascial bands and intrinsic stricture. B, pyelogram (left) showing result of pyeloplasty 6 
months postoperatively. Stricture was treated by a double Fenger (transfixion) type of 
operation. This is type of case in which splinting or intubation was not deemed necessary 

the Mclver combination nephrostomy and splinting tubes were not satisfactory 
because they were made of soft flexible latex, and tended too easily to crawl out 
of the ureter and become displaced. However, a polyethylene Cumming tube is 
now available which promises to obviate this difficulty, since it has more rigidity. 
The T tube type of splinting favored by Deming has its merits in certain cases. 

Thus, one has a rather vide choice of splinting, as well as plastic procedures 
with which the operator should be familiar in order that he may utilize the pro¬ 
cedure that will be best for the individual patient. 

SUMMARY 

The management of ureteropelvic obstructions is discussed with special 
emphasis on diagnosis and indications for operation. 

Particular stress is placed on the differentiation of the normal large pelvis and 
the small hydroneplirotic pelvis, as well as the problem of “progressive” versus 
“nonprogressive” hydronephrosis. Emphasis on these phases of the problem 
injects clinical implications requiring reappraisal of our views concerning prog¬ 
nosis and therapy. It has been shown that many patients with varying degrees 
of hydronephrosis may not require operation, and may be kept under observa- 
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tion foi an indefinite penod of time piouded the hjdionephiosis iemams non- 
piogiessne and de\oid of symptoms 01 infection 
When stugcry becomes necessary the surgeon slioiild bo guided as to his choice 
of procedure bv the most thorougti and, if necessary, i epeated pielinunaiy uiologic 
studies Careful functional evaluation of both kidneys is of pnamomit 
importance 

The opeiatoi should be thoioughly familial with the \anous methods of plastic 
jcp.m and splinting so as to be capable of appljing the pioceduie best suited to 
the mdiudual problem at hand 

450 Sultci S !, San Ftancisco S, Cahf 
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PYELECTASIS 

ROBERT LICH, JR., JOSEPH E. MAURER and MALCOLM L. BARNES 

From the Section on Urology, Department of Surgery, University of Louisville 
School of Medicine and John N. Norton Infirmary, Louisville, Ky. 

Pyelectasis or dilatation of the renal pelvis and calyces is occasioned by the 
interference of urine drainage through the upper ureter. Ureteral dysfunction in 
the upper ureter maj’ be of three tj’-pes: 1) ureteral obstruction confined to the 
ureteropelvic junction, 2) an extended ureteral stricture or 3) inadequate seg¬ 
mental ureteral peristalsis. Our remarks will be confined to obstructions at the 
ureteropelvic junction; the type that is usually referred to as being due to a 
fibrous band or an aberrant renal vessel. It is our purpose to present for jmur con¬ 
sideration a method for the repair of ureteropelvic obstructions and secondaril} r 
to briefly mention some of our work on the basic etiology of these obstructions. 

The stimulus that initiated the study of etiology occurred in 1937 when it was 
noted that whenever a fibrous band or aberrant vessel was divided that was pre¬ 
sumably obstructing the ureteropelvic junction, a curative result did not in¬ 
variably follow and a secondary nephrectomy occurred all too often. It was 
obvious that in many instances the vessel or band was not the primary cause of 
the pathological process. 

It was observed that antegrade or retrograde calibration of the ureteropelvic 
junction, at the time of surgery, did not necessarily reveal an obstruction and 
even in the event of an adequate ureteropelvic caliber the pyelectasis on oc¬ 
casion progressed postoperatively. Furthermore, that fluid could be readily in¬ 
jected into the renal pelvis retrograde was generally recognized; however, if at 
operation the renal pelvis was filled with fluid, bj r injection into the pelvis through 
a needle, the fluid would not readily escape down the ureter. 

To undertake a studj r of this problem it was necessarj r to resect the uretero¬ 
pelvic junction to obtain the specimen for histological study. After many fruitless 
observations and unavoidable interruptions one of us (M. L. B.) noted, in some 
instances, valve-like structures within the ureteropelvic lumen when the speci¬ 
mens were cut longitudinally. 

The number of such specimens examined to date is 15 and of this group nine 
showed distinct valve formation. In the remaining 6 specimens there were four 
that showed suggestive valve formation and two in which there was marked thick¬ 
ening of the ureteral wall with increased fibrous and muscle tissue and leukocytic 
infiltration. In the group of nine showing valve formation, it was noted that there 
was at the ureteropelvic junction an angulating vessel or fibrous band present 
at the time of surgery in 5 instances. In the group of 6 not having definite valves 
present, there were 2 instances of vessel or fibrous band obstruction. 

We have no instance in this series in which the vessel or band acted as the 
primary cause for pyelectasis; however, there is little doubt that this can and 
does exist on occasion. 

In the surgical treatment of pyelectasis one must deal with a dual process: 

Read at annual meeting. Southeastern Section of American Urological Association, New 
Orleans, La. March 20-24, 1955. 
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Tig 1 Method of resection of renal pelvis and ureteiopelvic junction along with an 
stomosis 



Fig 2 No 730S6 A 27 jear old man with massne h\dronephiosis of solitary kidnevand 
enal failure Second pj elogram shows patent ureteropelvic junction on seventh daj follow 
ng surgery and final film demonstrates kidnej 10 months later 
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Fig. 3. No. 37133. A 47-yeai-old housewife with pyuria and nephrolithiasis Second film 
shows patency of ureteropelvic junction on fourth postoperative day Final him was taken 
3 3 'ears later. 

1) a ureteropelvic obstruction and 2) a dilated, decompensated renal pelvis. To 
correct the dilated renal pelvis by resection is inadequate unless the obstructed 
ureteropelvic junction is relieved. We prefer to remove the pathological process 
rather than to incorporate it in our repair and thus a resection of the redundant 
renal pelvis and ureteropelvic junction is employed. 

Our procedure for the correction of pyelectasis is a simplification of the method 
described by Anderson and Hynes in 1949. The pelvis is cut off with scissors with 
a moderate curvature, the convexity of which faces the renal hilus (fig. 1). The 
ureter is severed as far below the ureteropelvic junction as possible and the 
proximal end of the ureter is split on its lateral aspect for 2 cm. A nephrostomy 
tube is inserted through the lower calyx. The cut edges of the ureter are sewn to 



Fig 4 No 252775 A 37-yeai -old woman with infected hydronephrosis. First film is 
pieoperative and following two films were taken 6 and 11 months following surgerv. 


Fig. 5. No. 13937. A 44-\, car-old married woman with 10-yeai history of recurrent pyelo¬ 
nephritis First film is preonerative film showing congenital renal rotation w'ith Hydro¬ 
nephrosis Second film was taken 5 j cars following surgery during w Inch time there had been 
no recurrence of urinary infection. 

the edges of the renal pelvis after the upper poition of the pelvis has been ap¬ 
proximated, as shown, using a continuous fine chromic sutuie. The wound is 
closed with a nephi ostomy tube and dram emitting fiom its upper angle. The 
neplu ostomy tube is lemoved on the seventh postopeiat.ive day along with the 
wound sutures. The drain is loft in place until the eighth or ninth day. Usually 
by the ninth or tenth day the patient is peimit.ted to leave the hospital. Full 
activity is permitted a month following suigcry unless the patient is a iaboier 
whereupon full activity is restucted for G to S weeks. 
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Using this specific repair we have treated a total of 21 patients of whom 6 were 
operated upon by the resident staff of the Louisville General Hospital. The ages 
of these patients varied from 6 months to 52 years. The period of postoperative 
observation extends from 7 months to 5 years. The accompanying illustrations 
(figs. 2, 3,4, 5,6) serve as examples of our results. 

In this group there have been two failures which we consider failures in judg¬ 
ment and not of the operation. One patient (a 20-year-old woman) demonstrated 
a massive pyelectasis with extremely poor function. Postoperatively she had 
severe pyelonephritis in the kidney that was operated on with increasing pye¬ 
lectasis until nephrectomy was necessary. The ureteropelvic junction at the initial 
operation was markedly thickened with inflammatory reaction and at the time 
of nephrectomy it was inadequately healed and surrounded with marked fibrosis. 
The other patient who came to nephrectomy was a 48-year-old man in whom 
there existed extensive perinephritis and pyelonephritis. The repair failed due to 
poor healing at the anastomosis associated with extensive perinephritis and 
ureteritis. At nephrectomy the entire kidney and upper third of the ureter were 
encased in dense scar which of necessity was removed en masse without being 
able to identify the ureter until the specimen was dissected. 

SUMMARY 

The subject of ureteropelvic obstruction is discussed and the finding of ureteral 
valve-like structures in 9 of 15 specimens. A method of correcting ureteropelvic 
obstruction by resection of both renal pelvis and upper ureter is presented which 
has the advantages of surgical simplicity complemented by a short, comfortable 
convalescence. 

801 Heyburn Bldg., Louisville, Ky. 
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PELVIC FUSED KIDNEY 

A lAXi: MILL] It, JR , ARTHUR \V BROWN and GILBERT C TOMSKCY 

Fused pelue kidney is one of the most umisunl congenital anomalies encoun 
tered m uiologj, either chnitallv 01 at autopsy It has been described variously 
as the lump, shield, cake, oi discoid kidney since it presents as an megularlj- 
slupcd fused pelvic mass Reports of 11 eases can be found m the available lit- 
eratine Kron and Mcraiue m a icvicu of the literature to 1940 were able to 
find lepoifs of 0 patients with this anomaly and repoited an additional case 
Baurjb subsequentlv has repoited two additional eases Mcicdith Campbell m 
Ins textbook Cluneal Pediatric Urology descnbes the anomaly m a 12->ear-old 
gill and mentions a 19-jcar old boj with a seeerelj infected pelue lump kidney 

CASL llU'OltT 

L MeK , a 24-ycai-old man, was well until Noxembei 1950, when he suffered 
an attack of mild periumbilical and suptapubic pam without associated gastro 
intestinal oi gemtourmaiy symptoms On Febiuaiy 11, 1951, the same type of 
pam iccurred, this time associated with difficulty m initiating his minary stream, 
urgency and frequency, but no dysurm At another hospital, a right lower quad¬ 
rant mass was discolored Cathetcuration icheved the pam but the mass re¬ 
clined He was admitted to this hospital on February 16, 1951 No further sig¬ 
nificant symptoms oi past htstory could be elicited 

On phisical examination a usiblc, nontendei, firm, 12 to 15 cm mass situated 
just abo\c the pubis to the light of the midlme was present Rectal examination 
was negatne 

Blood count, phenoKulfonphthalem test and unnahsis were within normal 
limits The blood uica mtiogcn concentration was 11 mg per cent and a stained 
unnaiy sediment showed no abnounahties No oigamsms giew m the urmo cul¬ 
ture A flat film of the abdomen and x-rav of the chest weie negatne 

Exuetory uiogiams showed contiast medium m the bony pelvic legion only 
Retrogiade cathetciuation of the right kidney jiclded 3G0 ml of cleai, sterile 
residual urine The lclt kidney contained 10-40 ml residual uime Following 
pjelogiaphic studies, the medium was withdrawn and the catheters weie left 
indwelling foi 24 houis, resulting m the prompt subsidence of the mass and the 
symptoms 

The pyelogiams showed a huge light hjdtonephrasis, located at the bum of 
the peh is, and a less sex ere hydronephrosis on the left (fig 1) The ureteropelvie 
junction on the light could not be demonstrated, but the lowei meter appeared 
normal A disc kidney was suspected because of the proximity of the pehes The 
left ureteiopeluc junction appealed somewhat nairow but was draining 

Accoidmgly on March 3, 1951, after induction of general anesthesia, the lower 
abdomen was picpared with ethei and tincture of merthiolate, and draped A 
light paramedian incision was made from the umbilicus to the pubis thiough 
the skm, subcutaneous tissue and antenoi rectus sheath All bleedeis were 

Rond it annual meeting, Southeastern Section of American Urological Association, New 
Orfeins I a Much 20 24, 1955 
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Fig 1 A, right retiograde pjelogram of pelvic fused kidney. Left pyelogiam not avail¬ 
able B, photograph shoving visible mass C, retrograde pyelogram 4 months’ postoper- 
atively D, 45 minute dela\ed emptying him shoving no evidence of stasis aftei complete 
filling of both pelves 

clamped and ligated with plain 00 catgut. The rectus muscle was split along 
its fibers. The posterior rectus sheath was then opened exposing the peritoneum, 
which also was opened the entire length of the wound. 

The patient v as placed in a Trendelenburg position, and the bowel packed 
away revealing the hydronephrotic right renal pelvis. The posterior parietal 
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peiilwicum was mused longitudinally and by blunt chssediun was sepuatcd 
ftom the peh n kulncv 

The nght uuitei was dissected flee of mimctous adhesive bands and found to 
entei the nght icnal peh is m its middle thud somewhat medially Palpation 
showed that the right lennl coites composed about two thuds of the entiic 
icnal miss, wheieas the left coitex composed only one third The eortcv. was 
fused m the middle two thuds The blood supplj oiiginatcd from the common 
iliac voxels The left tiretei was fieed of adhesive bauds and two small i onstui t- 
mg blood ve-sels Dunnage of the left icnal peh is appealed safisfuctoij follow¬ 
ing this pioceduie Vtteution was then dnected to the light ureteiopehic June 
turn 

It was thought nccessaiy to pi no the ureteiopehic junction m a moio de- 
pemlent postion and also to pioduce a laigei lumen A Y incision was then 
m ide thiough the light uieteropehie jum tion A stab w ound was placed thiough 
the peh is a short distance above the anticipated Y plasty and a 20F Me her 
ncphioslomv inflatable catheter was insetted into the anteuoilj situated light 
renal peh is The distal poition of the cathotei was passed down the uretei to 
act as a splint The api \ of the pehie flap was sututed into the lowci end of the 
uieteial illusion with atiaumatic clnomic 0000 catgut The edges of metci weie 
then sutmed to the edges of the defect in the icnal pehis with lntermptcd 
atiaumatic clnomic 0000 catgut, producing a much lowci position and fimnelmg 
of the light uicteiopchic junction 

'The cathotei was brought out thiough the loaei aspect of the incision in a 
ictropeiitoneal position The postenoi paiietal peutoncum was approximated 
with continuous sutuie of atiaumatic chionnc 00 catgut aftci a ietiopeiitoneal 
Pentose drain had been mseitcd A poition of small bowel mescnteiy was re¬ 
sected to picvent huihiug of small bowel which nut} lcsult subsequently because 
of sutuung of the postenoi paneta! peritoneum 

The intestinal pack was iemoted and the peutoncum was closed The lectus 
sheath was dosed with liiteinipted clnomic 00 catgut biituies The subcutane¬ 
ous tissue was closed with interrupted plain 00 catgut and the skin was closed 
with niteiiupted cotton matticss sutuies 

The postopeiatne couise was unc\entful and the Mclvei splinting cathetei 
was lcmoxcd at the end of the thud postopeiatne week Excietoiy mogiams 
at that time showed fan function with a maikcd decicasc m the hydronephiosis 
The patient was dischaiged on Apnf G, 19oI Four month followup cxcietory 
urogiams (fig 1) and supplement!) ictiogiade pjelouieteiograms (tig 1) id 
vealed maikcd impioxement The uime was infected with Alcahgenes faccahs 
which icspouded to gnitusm and tcuamycin The mine cultuies and sediment 
stains on additional visits lemamed negatne and the pitient continues to be 
fiee of symptoms 

DISCUSSION 

Embiyologicaliy, it is believed that as the kidnejs he m the pelvic caxitj, 
ciowdcd togetliei and incompletely isolated puoi to passing the artenal folk, 
fusion maj occm, thus producing the various forms of fuse 1 kidnev 
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The fused pelvic kidney is located over the sacral area or even lower. The 
pelves are usually located anteriorly with the bulk of cortex posteriorly, and the 
ureters most often enter the bladder in a normal position. 

The diagnosis of renal ectopia is usually made by pyelography. The presence 
of a pelvic mass occasionally leads to the diagnosis, as in our case. Pain is a 
frequent presenting symptom and is thought to be due to the dragging or pulling 
on the vascular suppfy by the weight of the ectopic mass. Disease processes in 
such anomalous kidneys may be influenced by the blood supply and by the 
change in form and position of the pelvis, as well as by the location and course 
of the ureter. These render the patient more susceptible to urinary obstruction, 
infection and calculus formation. 

A different plan of treatment will be necessary in each individual case de¬ 
pending on the patient’s symptoms and whether or not obstruction, infection or 
calculus is present. Adequate drainage is the primary problem. In our case, this 
was successfully accomplished by a Y-plasty on the right and by simply freeing 
the ureter on the left since no other obstruction on that side was evident. 

SUMMARY 

A case report has been presented of a patient with a hydronephrotic fused 
pelvic kidney who thus far has had satisfactory results from a plastic repair of 
the ureteropelvic junction. In two postoperative examinations, the patient’s kid¬ 
neys have shown marked improvement, as evidenced by lack of infection, non¬ 
recurrence of the hydronephrotic mass, improved pyelographic studies and ab¬ 
sence of symptoms. 

Medical Center Clinic, Pensacola, Fla. ( A. L. M. Jr.) 

Azazu, Calif. (A. W. B .) 

1012 Richards Bldg., New Orleans, La. (G. C. T.) 
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OSTEOGENIC SARCOMA INVOLVING TIIE LEFT KIDNEY 
JILNln C HUDSON 

It is geneially accepted that bone-foiming metastases m the kidney aie lare 
and pumaiy osteogenic sarcoma of the kidney is extremely laie 

A levies of the hteratuie levenls 5 cases which weie lepoited as osteogenic 
saicoma imolvmg the kidney Wcbei, 1 in 1931, leported a case of osteochondro- 
saicoma of the left kidney and the left feinui in a 15-veai-old white girl These 
tumois weie identical m stiuctuic, and he was unable to decide which was the 
primaly site In 193b, Ilaimng and Poole" lepoited a case of osteoblastoma of 
the left kidney histologically identical with osteogenic sarcoma This case was 
a 7b-jcai-old man The tutnoi had metastasized to the light kidney, the livei, 
and the bowel Hnmei and Wishaid 3 leported a case of osteogenic saicoma in¬ 
volving the light kidney m 194S This case also was a 7G vear-old mail A case 
in which a tiansthoiacic nephrectomy was done because of metastatic osteo¬ 
genic saicoma of the kidney was repoited by Marshall and Drake 1 in 1950 
Wilson, 5 m 1941, leported a case of extiaskeletal osteogenic sarcoma m the 
mediastinum with metastases to the biam, the pancreas, the kidney, and the 
lungs in a 19-jeai-old man Only tlnee of these were definite cases of extia¬ 
skeletal osteogenic sarcoma 

The case to be lepoited will be the sixth case on iccord of osteogenic sarcoma 
of the kidnej 

CAsr nrrORT 

Mis W C W, aged 52 (white), was admitted to the Canaway Methodist 
Hospital on October 13, 1953 She Inst noticed a mass in the left side of her 
uppei abdomen m Maich 1952 In July 1952, she began having “stabbing pains” 
and soreness in the mass The tumoi had piogiessively become largei During 
this 7-monlh penod she lost 15 to 20 pounds in weight Ten dajs pnoi to ad¬ 
mission she noticed total hematuiia with clots This had cleaied, howeiei, in 
2 dajs 

The fannlv lustoiy was negative foi diabetes, tubeiculosis, and cancer The 
past history revealed pyuria 5 yeais previously There were no symptoms 
refeiable to otliei systems of the body 

Phjsical examination levealed blood piessuie of 140/90 and temperature 
98 GF Examination of cats, nose, tlnoat, heait, lungs, and bieasts levealed 
nothing abnoimal Pelvic and rectal examinations weie negative Palpation of 
the abdomen levealed a film mass m the left upper quadiant which was the size 
of a laige giapefiuit This seemed to be attached to the posterior abdominal wall 

Laboiatory findings Kahn, negative Nonpiotein mtiogen, 39 4 mg percent 

lie id it annu il meeting, Southeastern Section of American Urological Association, New 
Orlems Li March 20-24, 1955 
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Urinalysis: Specific gravity, 1.013; albumin and sugar, negative; microscopic, 
negative. Hemoglobin was 79 per cent (12.5 gm.); red blood cells, 3.6 million. 

Sigmoidoscopy: negative. Chest x-ray: negative. 

Cystoscopy revealed a normal bladder. A No. 6 catheter met an obstruction 
at 22 cm. in the left ureter; the right side was not catheterized because the 
kidney had been found to be normal by excretory urography. X-rays showed a 
large calcified mass in the upper left abdomen. After injection of shadowgraphic 
medium the pelvis and calyces were found to be moderately dilated and seemed 
to be above the mass. A lateral view gave the impression that the mass was 
anterior to and below the kidney and compressed the upper third of the ureter. 

The patient was operated on October 17, 1952, through a transverse incision 
hr the left upper abdomen using the transperitoneal approach. The left kidney 
and a portion of the transverse and descending colon were removed. The mass 
involved the lower pole of the kidney. It was moderately soft in some areas 
and bony hard in others. It was not attached to the spine or retroperitoneal 
muscles. 

Pathological report: The specimen was a very large, irregular, hard mass of 
tissue which measured 16 by 14 by 11 cm. A 15 cm. segment of the colon was 
attached at one point. The tumor arose from the kidney. The outer surface of 
the tumor mass was very irregular. There were nodules projecting, some of 
which were very firm and hard with obvious calcification in them. Others were 
firm but contained no calcifications, while others were fluctuant and appeared 
cystic. The pelvis of the kidney was dilated and there was much soft, gray, ne¬ 
crotic-appearing material in the pelvis. Bone was encountered in the lower half 
of the specimen. This appeared to rise from the kidney itself. The ureter entered 
the upper portion of the pelvis and took a tortuous route over the surface of the 
tumor mass. 

On section through the main tumor mass it was found to be composed mostly 
of bone with some fibrous components between the larger pieces of bone. In 
numerous areas there were large pieces of bone which were extremely hard and 
difficult to cut with the saw. Surrounding the entire tumor there was a very 
thin zone of compressed tissue which gave the appearance of a capsule. 

Microscopic: In some regions, the tumor was composed of elongated, spindle- 
shaped cells which formed interlacing bands. These cells showed extreme varia¬ 
tions in nuclear size and shape. There were many bizarre nuclear forms and 
many tumor giant cells. In other regions the structure of the tumor was some¬ 
what different in that it was composed chiefly of bone. Sections through the 
kidney revealed fairly normal kidney tissue in some regions. Some of the tubules 
were filled with colloid-appearing material. There were many lymphocytes in¬ 
filtrating the interstitial tissue. In other regions the kidney tissue had been 
chiefly replaced by tumor and in those regions one could find a few glomeruli 
completely surrounded by tumor tissue. Section in the region of the pelvis showed 
tumor tissue growing immediately adjacent to the pelvis. Diagnosis: Retroperi¬ 
toneal osteogenic sarcoma with involvement of the left kidney (fig. 1). 

A complete bone survey on November 4, 1952 yielded negative results. 
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Fig. I 


The patient left the hospital on October 20, 1952. Iler last clinic visit was on 
February 17, 1953. At that time a mass was present in the lateral end of the 
transverse abdominal sear. Another mass the size of a baseball was palpated in 
the left lower quadrant of the abdomen. 

The patient died later at home. Xo autopsy was obtained. 

DISCUSSION 

The most plausible theory is that of metaplasia. It is thought that all bone 
arises from fibroblasts by a process of metaplasia. Under certain environmental 
conditions any connective tissue may ievert to an embiyonic state, and when 
this occurs, fibroblasts may become osteoblasts and form true bone. Other less 
likely theories are 1) occurrence of embryonic rests of osteogenic tumor mis¬ 
placed during development which, in later years, due to changed physiological 
conditions, commence to grow and produce bone; 2) transference of osteoblasts 
bj r the blood stream to unusual locations. 

Metastasis from a sarcoma ieproduces its oiiginal cells more or less accurately, 
but it never produces bone unless its vascularity taps some supply of calcium 
such as bone or collection of calcium previously accumulated. 
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Calcification and ossification in soft tissue are not unusual pathological find¬ 
ings. These conditions occur in old hematomas, arteries, heart valves, pericardium, 
old tuberculous foci, and in old abdominal cicatrices. Ossification may occur in 
neoplasms having no skeletal connection. When the tumor is epithelial in origin, 
the bone is heteroplastic hi nature, coming from connective tissue. By meta¬ 
plasia the connective tissue cell may form bone; therefore, it is natural to assume 
that all types of bone tumors might occur in soft parts. 

SUMMARY 

Another case of osteogenic sarcoma of the kidney is reported. 

A review of literature revealed only 5 cases of osteogenic sarcoma of the kid¬ 
ney. The case presented is a 52-year-old white woman. 

Weber’s case had sarcoma of the lower femur and of the kidney. He was un¬ 
able to decide which was primary. Haining and Poole’s case had metastasized 
to the other kidney, bowel, and liver. Hamer and Wishard’s case had metasta¬ 
sized to the lung. At the time of the last study on my case, no metastases had 
occurred other than by local extension. The case is presumed to be primary 
osteogenic sarcoma of the kidney. 

1529 N. 25th St., Birmingham, Ala. 
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OBSERVATIONS ON URETERAL OBSTRUCTION AND 
CONTRACTILITY IN MAN AND DOG 


JOHN \ BENJAMIN’, JOSEPH J BCTHEIE, Pli D , VICTOR M EMMEL * GEORGE 
H RAMSEY and IAMES S W VTSON 

/ rom the Departments of Surgery (Dmsion of Urology), Radiology, and Anatomy, 
the Ltnnersily of Rochester School of Medicine and Dentistry, Rochester , N Y 


Uictcial obstruction was piobably fiist pioduccd expenmentally m animals 
by Galen 1 m the second century The nature and some of the chaiaetenstics 
of the contraction wave of the hung uieter m animals were first described, in 
considerable detail, by Englemann 0 in 1869 Since that time and even eaihei 
the peristaltic contiaetion of the ureter has been the object of lepeated studj and 
investigation Of particulai inteiest to us is the attendant stiuctural and func 
tional changes in ureteial obstiuction and contiactiht 3 r Fuitheimoic, the man¬ 
agement of the obstiueted and dilated ureter is a problem frequently encoun 
teied m clinical urology, as pointed out by Hmman, 3 Campbell, 4 Chamock, 5 
and many others Thciefoie, the following studies weie undeitaken 
This piehminaiy repoit deals with varying degiees of ureteral obstruction as 
seen m patients and as produced experimentally in dogs The contractile of the 
dog uieter has been studied undei conditions of moderate and severe obstruc¬ 
tion In other experiments legeneiation of the uietei, with and without obstruc¬ 
tion, was allowed to pioceed over a potyethylene tube either after a nan on uie- 
teral stup was left in situ or after complete uieteral niteriuption The study of 
ureteial icgeneration undei vanous experimental conditions has been carried 
out b 3 r Kramer, 6 Wiseman, 7 Davis, 8 Weaver, 9 and many others Stiuctuial and 
functional changes m these ureters hav r e been demonstiated by intravenous and 
letrogiade pyelography and by cinefluorography (x-ia 3 ' motion pictures) Strae- 
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tural changes in the muscle and connective tissue of the ureteral wall were studied 
histologically in specimens stained by the Masson trichrome technique. In addi¬ 
tion, segments of normal and abnormal human and dog ureters have been studied 
by a perfusion technique in which the effects of various drugs on the activity of 
ureteral muscle have been recorded under controlled conditions. Finally, since 
cholinesterase presumably plays a role in the transmission of the nerve impulse, 
and since neurological changes may be involved in some types of ureteral ob¬ 
struction, this enzyme has been determined quantitatively in normal and ab¬ 
normal ureters from patients and dogs. 

METHODS 

The dogs were given intravenous nembutal 25 mg. per kilo of body weight 
to produce anesthesia, and the surgical approach to the ureter was generally 
through the flank. The application of an aluminum band to the ureter to produce 
obstruction was usually near the ureterovesical juncture, while the regeneration 
studies involved the ureter near its juncture with the renal pelvis. The changes 
in the ureter under the above conditions were followed by intravenous pyelog¬ 
raphy using 70 per cent urokon,* 0.5 to 1 cc per kilo of body weight. In the 
retrograde studies a solution of 20 to 30 per cent urokon was injected through a 
4 or 5F whistle tip ureteral catheter and either retrograde pyelograms were 
obtained or cinefluorographic studies were made. 

In the ureteral regeneration studies a polyethylene tube 1.5 mm. in diameter 
and 5 to 8 cm. in length was used to bridge the defect, either in the complete 
ureteral interruption or in the regeneration from a strip of ureter (fig. 1, B). 
Silk ligatures held the tube in situ by being placed back of either bulbous part of 
the tube (fig. 1, A). These silk ligatures eventually cut through the ureter. The 
multiple openings at either end of the tube facilitate the flow of urine (fig. 1, A). 

The cinefluorographic equipment used in these studies has been described 
elsewhere by Ramsey, et al. 10 The motion picture records were made on 35 mm. 
film, some at 7 Yi and some at 15 exposures per second. Henceforth the individual 
exposures will be referred to as “frames.” Average x-ray factors were: 50 ma., 
130 PKV, 1 mm. aluminum filtration, and target-to-screen distance 90 cm. In 
most cases two 20 second scenes were made of each animal, with a 10 or 20 second 
pause between scenes. X-ray dosage amounted to about 2 r per second measured 
at the near point of the skin. The dogs, which weighed between 30 and 40 pounds, 
were placed in front of the fluorographic screen during a preliminary flu¬ 
oroscopy. 

CLINICAL STUDIES 

Ureteral obstruction in the human can be, indeed, extremely severe and yet 
through suitable clinical management marked improvement in appearance and 
function can be attained as demonstrated in the following 3 patients. 

* Urokon used in these studies was generously supplied by Mallinckrodt Chemical 
Works, St. Louis. Mo. 

10 Ramsey, G. H. S., Watson, J. S., Jr., Steinhausen, T. B., Thompson, J. J., Dreisinger, 
F. and Weinberg, S.: Cinefluorography. Radiology, 52: 684-690, 1949. 
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Fig. 1. A and B, polyethylene tube used to bridge ureteral defects. Multiple perforations 
in tube permit urine to flow through tube, pass defect, and down distal uieter. 

D. A. (SMII; 248470) was first seen at the age of 5 years with bladder neck 
obstruction, spina bifida, and very marked vesicouieteral reflux (fig. 2, A). After 
suprapubic catheter drainage for 7 years one can see the complete disappearance 
of left vesicoureteral reflux (fig. 2, B ) and marked improvement in the appear¬ 
ance of the right ureter and kidney. 

C. C. (SMH; 292516) aged 5 months had marked ureteral obstruction and 
dilatation of double left ureter and pelvis. The drawing (fig. 3, A), summarizes 
the pyelographic findings in this infant. An upper left heminephrectomy and 
complete ureterectomy were performed to remove marked hydronephrosis and 
hydroureter as shown in figure 3, B. In addition, resection of 6 cm. of the re¬ 
maining redundant ureter with an oblique end-to-end anastomosis was carried 
out according to the method of Bovefi" and Hinman. 1 " The result of this operative 

11 Bovcd , J. W - Ureteroureteral anastomosis Ann. Slirg., 25: 51-70, 1897. 

ls Hinman, F.- Obstructive hydrouretera! angularity with hydronephrosis in children. 
Arch. Surg , 18 : 30-02, 1929. 
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Fig. 2. D. A. (SMH; 248470). A, cj-stogram demonstrates strikingly vesicoureteral 
reflux and bilateral ureteral elongation, kinking, and enlargement. B, cystogram shows 
result of 7 years of suprapubic drainage of bladder and marked reduction in size of right 
ureter as well as diminution in ureteral kinking and elongation. Note absence of left vesi¬ 
coureteral reflux and presence of spina bifida. 

procedure is shown in figure 3, D (note lower ureter size; arrow). One of the 
periureteral bands which is shown in figure 3, C was associated with the kinking 
and obstruction as pointed out by Benjamin and Tobin. 13 Periureteral bands 
associated with an inflammatory condition and ureteral obstruction have been 
described by Ormond 14 and Bradfield, 15 but there was no evidence of an inflam¬ 
matory reaction in these periureteral bands. 

S. T. (SMH; 382623) was first seen at the age of 5 years with a double left 
ureter and pelvis. The upper pelvis and ureter were markedly dilated. This 
enlargement started at the ureterovesical juncture, at which site the ureter 
became very narrow for a distance of about 1 cm. Histological preparation of the 
removed narrowed ureter, when stained by the Masson trichrome method, re¬ 
vealed that it was essentially a fibrous structure, and almost devoid of muscle 
fibers (fig. 4, B); whereas the dilated ureter, which was similarly treated, showed 
an increase in the amount of connective tissue and smooth muscle (fig. 4, A; 
arrows). In some respects the aforementioned findings simulated our findings 
in the dog, when obstruction was produced by the application of an aluminum 
band to the ureter near its juncture with the bladder. Subsequently, as a result 
of obstruction, the ureter showed enlargement and increase in the amount of 
connective tissue and of smooth muscle as seen in figure 12. 

In the dog, the result of left ureteral obstruction and the attendant elongation 
enlargement is shown in figure 5, B to E, which can be compared to the normal 

13 Benjamin, J. A. and Tobin, G. E.: Abnormalities of the kidneys, ureters, and peri¬ 
nephric fascia: Anatomic and clinical studj\ J. Urol., 65: 715-731, 1951. 

14 Ormond, J. K.: Bilateral ureteral obstruction due to envelopment and compression 
by an inflammatory retroperitoneal process. J. Urol., 59: 1072-1079, 1948. 

15 Bradfield, E. 0.: Bilateral ureteral obstruction due to envelopment and compression 
by an inflammatory retroperitoneal process. J. Urol., 69: 769-773. 1953. 
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Fig. 3. C. C. (SMH; 292516). A, drawing to reconstruct findings obtained from retro¬ 
grade pyelography at age of 5 months. B , retrograde pyclogram of upper left ureter which 
is dilated, elongated, and has multiple angulations. This ureter and a portion of the kidney 
were removed. C, portion of periureteral band to demonstrate blood vessels and increased 
connective tissue which was associated with ureteral obstruction. D, three years later, 
result of hemincphrectomy of upper left kidney and complete removal of ureter. In addition, 
6 cm. mid-ureteral resection of remaining ureter and oblique end-to-end anastomosis were 
carried out. Note ureteral growth maintained pace with body growth. Arrow points to 
lower ureter. 
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Fig. 0. Contraction waves in normal dog ureter, shown on selected frame of \-ray motion 
picture film. .1, contraction waves beginning in upper third of right ureter. B, first wave 
spreads downward, while a second wave begins at uroteropelvic junction C, contrast me¬ 
dium has been expelled from most of ureter, but residue remains in renal pelvis 


loft uicter (fig. o, ,'1). The degiee of obstruction seen in figure 3, B was produced 
in 3 weeks by applying an aluminum baud loosely at the meteiovesical junetme. 
When moderate obstruction was produced, in the same manner as previously 
stated, in the upper meter (fig. o, C) it became dilated, elongated, and kinked. 
The degree of ureteral obstruction and resultant hypertrophy, elongation and 
angularity can be increased by permitting the obstruction to proceed slowly 
over a period of 3 to 4 months (fig. 5, D and E). 


CIN CFI.UO ItOG It A PIIY 

Alter retrograde filling of the ureter, pelvis, and calyces of a normal dog with 
30 pel cent urokon, ureteial contractions are seen to begin at the ureteropelvic 
junction (fig. 0, B and C). The contrast medium is returned from the kidney 
pelvis to the uicter in quick, intermittent spurts or jets. Uieteral contraction 
waves, foiceful enough to obliteiate the lumen, then sweep down the meter to 
the bladder. In some cases the traveling contraction is only a few centimeters in 
length (fig (i, -4.), and the lumen opens up again behind it, apparently in re¬ 
sponse to a second ejection of contrast medium from the kidney pelvis. In other 
cases the entire length of the meter may icmain contiacted below the advancing 
wave front, so that nearly all the contents of the meter aie expelled (fig. G, B 
and C). Residual medium is seen remaining in the pelvis and calyces. The absence 
of the contrast medium in the uretei, at the site of contiactions, gave evidence 
that the penstaitic waves aie sufficiently forceful to obliterate the lumen. Theie 
was no evidence m these studies that the normal dog meter was dilated, 
elongated, or enlarged dining the contiaction movements of the ureter, or that 
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Fig. 7. Contraction of moderately dilated ureter, which has been obstructed at uretero¬ 
vesical junction by an aluminum band. A, early widening and elongation of obstructed 
left ureter near ureteropelvic junction. B, contraction of middle portion of the uretei 
resembles one seen in figure 6, B. 

the catheter produced abnormal contraction waves. Wislocki and O’Conor 16 
found no abnormal ureteral contraction waves when they injected Locke’s 
solution by catheter into the normal ureter of 4 dogs. However, if the ureter 
was markedly distended, then peristaltic waves may entirely stop. 

When the ureter was minimally obstructed by placing an aluminum band near 
the ureterovesical juncture, moderate ureteral enlargement, elongation and kink¬ 
ing could be produced (fig. 7, A). The elongation and bending usually, under 
these conditions, developed near the ureteropelvic juncture. The contraction 
waves, however, are quite similar to those of the normal ureter just described 
(fig. 6, B). In this instance the wave was long, appeared pinched off at either end; 
and again, as in the normal ureter, the medium at the site of contraction was 
completely removed from the ureteral lumen. If the obstruction was more severe 
the dilatation, elongation, and angularity were correspondingly increased. When 
the ureter is markedly distended as a result of obstruction then one may not 
see contraction waves during cinefluorography, or else the waves will be short 
(fig. 11) and sluggish, as seen in the x-ray motion pictures. 

In these experiments one half of the circumference of the ureter has been 
removed for a distance of 5 cm. and the defect bridged by a polyethylene tube 
as shown in figure 1, B. The ureter was then allowed to regenerate over this tube 
and 5 months later this x-ray motion picture was made. Active ureteral contrac- 

16 Wislocki, G. B. and O’Conor, V. J.: Experimental observations upon the ureters 
with especial reference to peristalsis and antiperistalsis. J. H. H. Bull., 31: 197-209, 1920. 



riir.TF.nu, orermrcTiox a.vd covtu\ctilitv 


33 



Fra. S. Contractions of regenerating strip of ureter. A, onc-Imlf of circumference of 
ieft ureter lias been removed for a distance of 5 cm. and remaining ureteral tissue allowed 
to regenerate over a polyethylene tube. A diverticulum has developed at site of regeneration 
between two silver clips (indicated by arrows). B, active contractions nbovc and below 
defect are better demonstrated in x-ray motion picture This single frame shows ureteral 
contractions similar to those seen in normal ureter in figure 0, B, except tiiese are shorter 
in length. Diverticulum iias no tendency to contract or empty itself of contrast medium. 


tions are seen in the x-ray motion picture above and belotv the ureteral regenerat¬ 
ing site marked by 2 silver clips (fig. 8, A and B\ arrows). In fact these are similar 
to the normal and moderately dilated ureter contraction waves, except they may 
be slightly shorter. The contraction waves above and below the defect did not 
appear to be in sequence or synchronous. Of interest was the development of a 
diverticulum (fig. 8) at the site of ureteral regeneration. In the study of the 
frames composing the x-ray motion picture there was no evidence that the 
diverticulum could contract; however, a fiat, film of the abdomen the next day 
showed no evidence of medium at this site, indicating probable drainage by 
gravity flow. A cross section of the diverticulum provided an explanation for 
the noncontractility because it was essentially a fibrous sac devoid of muscle 
fibers (fig. 9, A); whereas smooth muscle was found in the regenerating portion 
of the ureter (fig. 9, B). 

In these experiments the ureter has been completely excised for a distance 
of 5 cm. and the defect bridged by polyethylene tube as shown in figure 1. Above 
the upper silver clip marked by an arrow there was a little dilatation of the 
ureter while below the lower silver clip (arrow) the ureter appeared near normal 
in size. Again, as in the previous regeneration experiment in which a strip of 
ureter was left, the contraction waves were seen both above and below the 
ureteral defect. These waves did not appear to follow in sequence or to be syn¬ 
chronous. These scenes cover a total of 40 seconds, and perhaps longer periods 
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Fig. 9. A, transverse section through regenerating ureter and diverticulum. Muscle 
tissue is almost absent from diverticulum and appears to be poorly organized in regenerat¬ 
ing portion of ureter, (X10) (U, ureter and D, diverticulum). B, magnified portion of regen¬ 
erating ureter from square in (A) to show increased epithelization and fibrous appearance 
of ureteral wall (X150). 

of time are required to determine if the waves above and below are in sequence. 
There was a churning or regurgitation action noticeable in the x-ray motion 
picture and this may be partly related to the resistance to flow of urine through 
the small polyethylene tube which is 1.5 mm. in diameter. Of interest was the 
ureteral dilatation (fig. 10, A; upper arrow) which disappeared after ureteral 
contraction (fig. 10, 73; upper arrow). 

When the ureter was completely interrupted, the site of which is marked by 2 
arrows in figure 11, and then allowed to regenerate over a polyethylene tube for 
a period of 6 months the following studies were made. Obstruction of the ureter 
was then produced at the ureterovesical juncture by applying an aluminum band 
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Fig 10 Contraction of completely interrupted regenerating ureter A, note local dilafca 
tion of ureteral lumen just above uppei silver clip (arrow) Contractions in uppei intact 
portion of ureter ire similar m appe irnncc to those seen m figure 6 ft B, dilation of lumen 
above defect is now less noticeable (upper arrow) Actne contractions taking place below 
defect are well demonstr Ucd in \ raj motion pictures 



Fig 11 Contraction wave of complete!} interrupted regenerating ureter winch is also 
moderately dilated Left ureter has been complete!} interrupted for distance of 5 cm , 
marked off bj two silver clips (arrows) Defect has been bridged with poljethjlcne tube 
Note square cut off appearance at cither end of contraction wave m intact upper ureter 
(upper arrow) 
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moderately tight and within 2 months there was elongation and dilatation of the 
ureter. At this time the contraction wave was short, rather squarely cut off at 
either end and the movement of the ureter was limited to the region near the 
ureteropelvic juncture as shown in figure 11 (upper arrow). There appeared to 
be no activity in the ureter below the defect, at least not for the 40 seconds that 
cinefluorographic observations were made. If longer periods of time were available 
for x-ray motion pictures the findings might be changed. 

HISTOLOGY 

Histological preparations were stained by the Masson trichrome method, 
which facilitates the identification of muscular and fibrous components of the 
ureteral wall. In ureters chronically dilated as a result of partial occlusion, the 
enlargement involved not onty an increase in diameter of the ureter but also an 
increase in amount of smooth muscle (figs. 12 and 13). The increase was sym¬ 
metrical and without apparent distortion of the arrangement of the muscle 
bundles. Hryntschak 17 and Boyarsky 18 found, as we did, that the smooth muscle 
in the regenerating ureter did not establish normal appearing architecture (fig. 
9, B). The question of the extent to which proliferation and hypertrophy of 
smooth muscle fibers contribute to the increase in muscle mass requires further 
stud}’’. 

PERFUSION STUDIES 

The perfusion apparatus used in the studies has been described in detail else¬ 
where by Emmel and Smith. 19 The essential principle is that during perfusion 
the specimen is contained in this, a closed, rigid, fluid-filled system, which is in 
communication with a sensitive electrical pressure transducer. Under these cir¬ 
cumstances contraction of the ureteral wall produces no appreciable narrowing 
of the lumen, but does produce a reduction in pressure within the fluid surround¬ 
ing the specimen. It is this reduction in external pressure which is measured and 
recorded. The muscular contraction here is isometric. 

Specimens for study are 1 to 2 cm. long. A specimen is first carefully cleaned 
of surrounding fat and connective tissue. It is then turned inside out, tied between 
cannulae and inserted in the perfusion chamber. The perfusate is a modified 
Locke’s solution aerated with O 2 and CO 2 (95:5) to give a pH of 7.2-T.4. Tem¬ 
perature is maintained at 37C. Substances to which the reactivity of ureteral 
muscle is being tested are injected into the perfusion line and carried through 
the specimen with the flow of perfusate. 

The response of ureteral muscle to a variety of chemical agents will be de¬ 
scribed in detail in another communication. The comments here will be limited 
to the results obtained with histamine. Test doses were 0.05 ml. of a 1:1000 
solution of histamine phosphate. During passage through the specimen this repre- 

17 Hryntschak, Th.: Zur Histologie and Physiologie des querdurchtrennten Harnleiters. 
Ztschr. f. urol. Chir. u. Gynak., 42: 26S-291, 1936. 

1S Boyarsky, Saul and Duque, Oscar: Ureteral regeneration in dogs: an experimental 
studv bearing on the Davis intubated ureterotomy. J. Urol., 73: 53-61, 1955. 

19 Emmel, V. M. and Smith, D. J.: Pressure measurements in perfused segments of small 
blood vessels. Proc. Soc. Exper. Biol. & Med., 78: 561-562, 1951. 
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utrnnu. onsTui rao\ vxo coxTiivtTiLm SO 

seuted a tuuisient maximum liitrahimena! contentration of 50 X 7 histamine 
per ml 

oii^i i:\ \Tio\b 

The tioinul dog uieteis and the feu presumably normd human sped mens 
vvhith weie studied showed no spontaneous actiuty and give only slight 01 m 
constant lesponses when stimulated with hist umne (tigs 12 and 15) 1 ho Inpei- 
tioplued and dihted sptt miens, howeier, lespondcd vigoiously to this substance 
(figs 12 mid HI The icsponse chaiatteintiinlh consisted of a patterned se 
((lienee of wpid eontiaetions which tended to mcige, theieln pioduiiiig a sus 
tamed hut fluctuating geneial m<tease m muscle tone 'this giadudh subsided 
as the eontiaetions betaine mdnldinh/ed, less frequent and fmalh tt ised 
Piessmes developed by the dog specimens were as much as 100-150 mm llg , 
while the human spot linens (2) pioduted piessmes of apptoximately t>0 mm llg 
It. should he mentioned that m terms of physiologic al state, the human specimens 
may not he exattlj compilable to those fiom the dogs, since the foimei weie 
subjected to mme extensive opetatne imiupuhtioii pnoi to peifusion 

Xoimal uietcial segments ohsened dunng pei fusion without picvicius spec ific 
chemical stimulation geneiallj showed no spontaneousaetivitv However, scveial 
of the chromcallv dilated dog uieteis, after having icsponded seveial times to 
histamine, developed ihvthmn tiansient individual eontiaetions occuumg at 
mtorv nls of about 10 seconds and c ontmumg for 20 to 10 minutes 

The above obseivations indicate that the smooth muscle in the wall of ail 
cnlugcd uietei is not only me leased m amount, hut also that it is in an altered 
state of lonctmty The nature and significance of this alteintion aie being m- 
v estigated 

IXZWir STCMUtS 

Cholmesteinse studies weie designed to establish whether the uietcial cn/\me 
was of the specific oi nonspecific type and to dcteimme whether there was a 
quantitative difference m enzyme aetivitj between noima! and dilated uieteis 

Cholinesterase activity was detcimined using the manometric method de 
scnbed by Ammon,” 0 in which the hydiolysis of the choline ester is followed bv 
measuring the evolution of caibon dioxide from a caibon dioxide buaibonate 
buffer system The measuiements weie earned out. at 37C and pH 7 4 Toi the 
specifieitj studies the following substiates weie employed at 4 X 10 comcn 
tiations, acetyl eholme chloude, piopioml cholmep toluene sulfonate,* hutvijl 
choline p toluene sulfonate,* benzoyl eholme chloride and acetyl hetamethjl 
eholme chloude (meoholyl) Cell-free 5 pei cent homogenates of uietei weie 
piepared m Ixiebs Ringer’s bicaibonate solution The nitrogen content of the 
homogenates was approximately 1 mg/ml Each Warbuig flash contained the 
eholme cstei, 1 0 ml of homogenate, 0 5 pel cent gelatine, and sufficient Kicbs 

10 Ammon, K Die fermentative Spaltung des Acetv cliohns Pfluger’s Arcti f cl ges 
Physiologic, 233 4SG-40I 1933 

* We are grateful to Dr J A Aeschleman of Hoffman LaRoche Inc Nutlev, New 
Jersey for generously making butyrvl choline p toluene sulfonate and propionyl eholme 
p toluene sulfon ite ivailablc to us 
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TIME IN MINUTES 

Fig. 14. Clioline ester hydrolysis is plotted as ordinate (carbon dioxide evolution in 
microliters). Time is plotted as abscissa. 

Ringer’s bicarbonate solution to give a final volume of 3.2 ml. The results are 
shown in figure 14. The butyryl choline was hydrolyzed most rapidly. The rate of 
hydrolysis of propionyl choline was between that of butyryl and acetyl choline. 
According to the criteria for determining the specificity of the enzyme outline by 
Augustinsson, 21 these substrate-activity relationships indicate that the cholin¬ 
esterase of the ureter is of the nonspecific or pseudo-cholinesterase type. Further 
evidence for this stems from the fact that benzoyl choline was hydrolyzed by 
the ureteral preparation, while mecholyl was not. This pattern of activity has 
been observed in both man and the dog. 

Applying a histochemical technique to the dog ureter, deKlerk 22 reached a 
similar conclusion. Our data with cell-free homogenates allow a quantitative 
evaluation of ureteral cholinesterase and provide a conclusive demonstration 
that the enzyme is nonspecific. 

It is considered important to determine whether the cholinesterase activity 
of normal and pathological ureters differed quantitatively. Acetylcholine chloride, 
at 6 X 10- 3 M concentration, was used as substrate for this assay. When less than 
1 ml. of 5 per cent homogenate was used, it was found that the velocity of acetyl 
choline hydrolysis was proportional to the amount of homogenate added. Speci¬ 
mens were assayed at 2 or 3 levels of homogenate. The results are shown in table 
1. With human ureters, there were no differences in the average activities of the 
normal and pathological groups. The human ureter was found to be much less 
active than the dog ureter. With two dog ureters which were experimentally 
dilated (not shown in table 1) the cholinesterase level was found to fall within the 
normal range for the dog. Thus there appeared to be no differences in cholin¬ 
esterase activity between normal and pathological ureters. However, there 

21 Augustinsson Klas-Bertil: The Enzymes. Acetylcholine. Esterase and Cholinesterase. 

Academic Press, N.Y., 1950, vol. 1 pt, I, chap,10, p.443. 

22 deKlerk J.X.: Type and distribution of choline esterases of urinary collecting system 
of dog - their relationships to ureteral pertussis and possible role in congenital anomalies. J. 
Urol., 72 : 7S7-79S, 1954. 
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Taiih I (’hnhncitertm mlnily of cell free homogenate■> of ureter from tanmis spears 


j 

\ umber of 
Experiments 

| /iMoJcs Acefj icho! me hj drofj zed per hour 

Sjtfcifs and Condition 

perms Nitrogen 

j 

Average j 

Range 

Human—Normal 

is 

j 2 7 ± 0 9* 1 

i 9-4 2 

Human—Dil tteti 

0 

2 5 ± 1 3* 

1 3-4 2 

Dog—Norm il 

7 

j 7 0 ± 3 7* 

G 0-10 0 

liablnt—Norm \\ 

3 

1 4 7 

4 5-5 0 


* St tmhird Deviation 


appealed (o be a significant dtffeienee 111 tlie amount of estei hjdioljnng ability 
of tlie mcteis of the two species studied 
It is of mteiest to note that m the perfusion studies it was found that the 
dog uietei dc\eloped much gieatcr pressmes duung contiaetion than did the 
human uietei Simiiaily, the en7yme studies indicate a gieatei quantity of 
eholmesteiasc actn ity in the dog uietei It cannot at piesent be stated that the 
two phenomena aie related, but the coirelation beais fuithei investigation 

DISCUSSION’ 

In the chmiat management of the obstructed and dilated uietei in the human, 
the problem auses as to how much alteiation in the ureter is fiom mechanical 
obstiuctivc featutes, how much is from the neuromuscular dysfunction, or 
whether both may participate in vaiymg degrees One of the purposes of in¬ 
vestigation was to pioducc mechanically obstructed ureters in dogs We found 
that such could be accomplished by the method previously described in the 
papei Then, too, the contraction waves needed fuithei analyses both in the 
normal and abnormal ureter This was made possible partly by bringing to- 
gethoi the lesults of cmcfluorogtaphic studies and of retiogiado pyelogram data 
In the moderately obstructed uretei the contraction waves vveie similar to those 
of the noimai ureter However, if the obstruction was seveie the contraction 
vv ave may stop completely, as pointed out by Wisloeki and O’Conor 16 In the 
legeneiatmg uieteial studies it was possible that the polyethylene tube and 
fibrosis added to the obstruction of the uretei Lapides and Caffeiy 53 pointed 
out that ponureteial fibiosis following intubated uicterotomy in the dog can be 
avoided, to tonsideiable degree, by enclosing the operated ureter in fat and 
avoiding leakage of urine as much as possible Furthermoie, the penuieteral 
fibiosis maj mteifcre with the elastic properties of the uietei as studied by 
Boone and Smith*' On the other hand m humans Hamm and Weinberg’ 5 ob¬ 
served that theie was little evidence of fibiosis or uieteial stnctuio at the site 
of uieteial linear incision if intubation was not used Manon 56 found pieviously 

2! Lapides Jack and CatTcrj , L L Obscri atioits on (he healing of ureteral muscle 
relationship to intubated uretcrotomj J Uro! , 73: 47-52, 1955 

21 Boone, A \V and Smith, A O The elastic properties of the normal uretei J Urol , 
73: 4S1-4S0, 1955 

JS Hamm, F C and Weinberg, S R Renal and ureteral surgerj without intubation 
J Uro! , 73: 475-480, 1955 

« Marion, Henri fitude critique et e\p5nmentale des places transversales de Puretore 
f d’tiro! 27: 26S-291 1930 
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as well as others that suturing the ureter after severing it produced scarring 
at this site. 

Furthermore, the polyethylene tube itself may have played a role in the forma¬ 
tion of fibrous tissue which in turn could produce obstruction. Cordonnier and 
Roane 27 observed in dogs that smooth muscle hypertrophies after prolonged 
splinting. Since it required about 5 weeks for the above changes to begin in dogs 
they recommended that the optional splinting time be 3 to 4 weeks. On the other 
hand Iselin 28 and many others have recommended temporary diversion of the 
urine flow during the healing period after ureteral surgery. lie observed that if 
the urine flow was diverted by pyelostomy and the ureter was severed and su¬ 
tured, the contraction wave did not pass the point of scarring. However, the 
ureter did contract on either side of the site of the scar. In addition he found that 
the contraction waves were more frequent proximal to the point of scarring 
than distal to the site of scarring; for every 2 or 3 contraction waves above the 
scarred ureter there was one below. From our cinefluorographic observations and 
regenerating ureteral studies, there appeared to be contraction waves both 
above and below the region of regeneration. However, these waves did not 
appear to be in sequence or synchronous. On the other hand the contraction 
waves above the regenerating, completely interrupted ureter and regenerating 
strip of ureter appeared to resemble those of the normal ureter. 

Finally of interest is the finding by Schmidt 29 that the ureter of the aglomerular 
kidney of the midshipman fish can be experimentally obstructed and the ureter 
can be quite dilated as a result of the obstruction; yet there is no evidence of 
dilatation or atrophy of the secretory tubules in the kidney. This is of interest 
because some ureters in the human can be quite dilated and yet there is little 
change in the renal pelvis, calyces, and kidney function. 

Improvement in the clinical management of the obstructed and dilated ureter 
might be achieved after structural and functional changes associated with ureteral 
obstruction and dilatation have received further investigation and study. 


SUMMARY 


Although ureteral obstruction and dilatation have created clinical problems 
for many years some aspects of the etiology and management of these condition 
remain obscure. 

Various types of ureteral obstruction and regeneration were produced experi¬ 
mentally in dogs. The changes in ureteral enlargement and movements were sub¬ 
sequently studied by means of pyelography and x-ray motion pictures. 

When biopsy segments of enlarged human and dog ureters were stimulated in 
a perfusion chamber with histamine, these contracted much more vigorously 
than did segments from normal ureters. 

Ureteral cholinesterase was of the nonspecific type. The concentration of 
tins enzyme was higher in the dog ureter than it was in the human ureter. 


27 Cordonnier, J. J. and Roane, J. S.: Ureteral splinting: an experimental evaluation 
of prolonged ureteral splinting. Surg. Clin. North Amei., 30: 1523—1527,1950. 

28 Iselin Marc: Temporary diversion of the urine by pyelostomy in repair of the ureter. 
Surg., Gynec. & Obst., 49 : 503—509, 1929. 

28 Schmidt, S. S.: Ureteral obstruction in the aglomerular fish. J. Urol., 73: 226-234, 1955. 
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EXPERIMENTAL STUDIES Or REGENERATION OF THE URETER 
WITHOUT INTUBATION 

HUNK COLEMAN II VMM im, SIDNEY R WEINBERG 

rmm the Depot Imenl of Surgery, College of Merhnne Unnctsily of the State of New York,, 

al \cu York City 

In the past 5 ycaib we ha\e obsened satisfactoiy repan following plastic pio- 
ceduiejs of the lenal pehis and uietcr without intubation in the human subject 
The methods used and the followup studies of these patients have been pie- 
sented clsewhcic 1 Since none of the patients requned secondaiy operations, 
there was no oppoitumty to obtain histologic ewdenee of lepan The satisfac¬ 
tory postopeiatne loentgenograms and clinical results aioused oui curiosity to 
obtain such cy idence in the evpenmental animal In the dog we tncd to duplicate 
some of the disease piocesses, as well as the suigiuil techniques used Theie is a 
tendenc\ ioi fibious tissue in the dog’s uietei to undeigo metaplasia and form 
bone m the picsence of an mjuied urothehum This is especially true m the pres¬ 
ence ol extiayasated mine Bone foimation in the dog’s uietei has been studied 
m detail by C B Huggins 2 While this phenomenon is common m the dog, it is 
rare m the human 

It has been shown by othei nnestigatois that the uietei can legeneiatc all of 
its coats e\en after extensne longitudinal defects aie cieatcd Table 1 is a sum¬ 
mary of published expenmental studies wheic e\tensi\e longitudinal defects 
weie made in the meter followed by the mtioduction of a splinting tube 110 To 
oui knowledge regeneiation of the uietei has not been obsened m dogs in winch 
the uietei had not been splinted Complete tiansection of the meter was not 
made in any of these (table 1, oi our) expenments, as this intioduces an addi¬ 
tional pioblem of inteiiuption of blood and nene supply' that is not iele\ant 

MCTHOI) 

Fouiteen adult mougicl dogs weie used The operations weie done under 
aseptic conditions, using intia\enous pentobarbitol anesthesia Penicillin and 

lie id it mnual meeting American Urological Associ ition Ron Angeles Cniif Max 
16-19 1955 
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Table 1 


Name of Investigator 

Linear 

Ure¬ 

ter¬ 

otomy 

Longi- i 
tudinal 
Defects 
in 

Ureter 

Type of Splint 

Regen¬ 

eration 

Sequelae 

Wiseman, 1934 

0 

i 

No. 4-5F 
catheter 

Yes 

Good healing of defect; kidney 
showed only minimal inflamma¬ 
tion. 

Davis, 1948 

0 

6 

Large size 
ureteral 
splint 

Yes 

Kidney removed in all cases. 

Kimbrough, 

1950 

4 

0 

No. 6F cathe¬ 
ter tube 

Yes 

Hydronephrosis and calculi in three 
of the 4 dogs. 

Trautner, 1954 

0 

9 

Polyethylene 

tube 

Yes 

Varying degrees of hydronephrosis 
in seven of the 9 cases. Two cases 
with good renal structure after 
operation. 

Weaver, 1954 

0 

16 

No. 8F soft 
rubber 
catheter 

Yes 

Scar tissue and inflammatory reac¬ 
tion due to urinary extravasation. 
No observations of renal function. 

Lapides, 1955 

0 

28 j 

i 

No. 18 gauge 
polyethylene 
tube 

Yes 

In 20 cases kidneys removed, peri¬ 
ureteral adhesions and hyper¬ 
trophy about splint; 1 kidney de¬ 
stroyed; 5 kidneys, varying de¬ 
grees of pyelonephritis; 2 normal 
caliber ureters. 

Boyarsky, 1955 

0 

l 

1 

ii 

Partially flex¬ 
ible poly¬ 
ethylene 
tube 

1 

Yes 

1 dog had kidneys removed; 2 kid¬ 
neys destroyed; 2 kidneys with 
normal morphology; ureters were 
enlarged, thickened with fibrous 
reaction. 


streptomycin were administered to all dogs for 1 week postoperative!} 7 . The 
kidneys were inspected, palpated, and found to be normal in all the dogs that 
were used. 

In 3 dogs a linear ureterotomy, consisting of an incision through all the coats 
of the midureter for a distance varying from 2.5 to 3.0 cm., was done. The inci¬ 
sion in the ureter was not sutured, nor were any splinting catheters or neph¬ 
rostomy tubes used. The urine from the incised ureter was drained to the ex¬ 
terior by means of a latex rubber (Penrose) drain. The drains were bivalved and 
sutured to the surrounding skin in order to prevent the animal from chewing 
them out. As an additional precaution, the wound was then covered with an 
abdominal binder. The Penrose drain was left in place until urinary drainage 
had ceased. 

Two points of technique need to be emphasized: 1) The ureter should not be 
disturbed from its bed or stretched any more than absolutely necessary during 
the operative process. 2) If its position has been disturbed, it should be care¬ 
fully replaced to prevent angulation. 

Figure 1 illustrates the result of excessive mobilization of the ureter outside 
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Fig. 1 Fir,. 2 


Fig. 1. Excretory urogram 21 days after linear incision of right ureter. Note angulation 
at point of incision. 

Fig. 2. Dog No. 47*1. Kidney and ureter removed 21 days after linear ureterotomy. 

its bed. Severe stretching and distortion may produce redundancy and obstruc¬ 
tion. 


11ESULTS 

No deaths occurred. The wounds in ail 3 animals that had linear ureterotomy 
healed promptly. The longest period of urinary diainage was 7 days. The dogs 
appeared healthy and normal on the first postoperative day. In two of the 3 
animals, the ureter healed with adequate lumen; no evidence of hydroureter or 
hydronephrosis (fig. 2) and no gross evidence of infection were found. Figure 3 
depicts a section through the incised area of the ureter of dog No. 474. If not 
for the marking sutures, we would be unable to differentiate it from the un¬ 
operated portion. Only a minimal infiltration of round cells was found in the 
parenchyma of the companion kidney (fig. 3, C). In view of Dempster’s 11 find¬ 
ings that over 50 per cent of mongrel dogs have histologic evidence of chronic 
nephritis, characterized by infiltration of round cells; this observation is probably 
of no clinical importance. The result obtained in the third animal, previously shown 
(fig. 1), indicates good renal function with minimal delay in excretion of the 
visualizing dye. 

In the remaining 11 dogs, an extensive longitudinal defect produced by the 
remov al of one-half to ono-third of t he ureter was made (fig. 4) and regeneration 
observed. The site of defect was marked by 5-0 silk sutures through the serosa; 
they measured from 2.5 to 3.0 cm. in length. The defects were not sutured, nor 
were any spli nting tubes used. Uri na ry drainage w as provided by rubber tissue 

u Dempster, W J and Jockey, A M Functional studies of the kidney autotransplanted 
to the neck of dog** Acta med Scandinav., 147: 09-118, 1953 
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Fig. 3. Dog No. 474. Linear ureterotomy 21 days postoperatively. A, section through 
unoperated area. B, section through incised area. C, histologic appearance of kidney 21 
days after linear incision. 



Fig. 4. Semidiagrammatic drawing showing excision of defect in ureter. Note marking, 
nonabsorbable sutures to delineate site of defect. 
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Pio 5 Dog No. 583. Partial uretcrcctomj 57 tlavs postoperatively Complete ureteral 
continuity and normal p>clogram. 



Fig 6 Dog No. 583 Histologic appcaianee of kidney 57 days after partial ureterectomy 
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Fig 7 Dog. No 583. A, partial ureterectomy 57 dajs poslopeiatively, section tin ougli 
unoperated area B, section through regenerated area showing defect in muscle filled with 
fibrous tissue (right). 


passed down to the site of the defect by a technique similar to that pieviously 
described. The animals weie then allowed varying intervals of convalescence. 

results 


Of the 11 dogs, a good result was obt ained in seven . All the dogs suivivcd the 
nnmt.ivp nvnnpdure. ExcebTfoToneTIog"that died suddenly on the fourteenth 
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postoperatnc day, all the animals had elective secondary nephioureterectomies 
aftei vaijmg intervals of comalescence langing fiom 21 to 150 days The one 
dog that died had showed a small amount of serofibrinous eNudate in the legions 
of the uieteiat wound, but no other maihed pathologic change m anj of the 
oigans In this animat, healing had pioceeded satisfactouly, with no evidence of 
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ureteral obstruction or renal infection. We believe that some extraneous process 
may have caused this death. After the ureters and kidneys on the operated side 
were completely removed, they were first filled with radiopaque substance to 
obtain pyeloureterograms (fig. 5). They were then sectioned for histologic 
studies. 

We were able to demonstrate complete regeneration of the mucosa of the 
ureter in all the dogs. As stated in seven o f the 12 dogs, the ureter healed with 
a dequate lumen. The kidneys were examined and no important gfossTor micro¬ 
scopic abnormalities were noted (fig. 6). An adequate l umen completely lin gd by 
epith elium was note d as early as fourteen days postoperatively. Replacement of 
the muscularis of the ureter takes place after the defectTias been filled with 
fibrous tissue (fig. 7). The muscle is thin at first, but in animals where the ureter 
was allowed a longer period of regeneration, normal thickness can be seen. In 
three of the ureters, muscle was partly replaced by bone in the area of the defect. 
But in spite of this, an adequate ureteral lumen and normal renal morphology 
were found (fig. 8). 

In the remaining 4 dogs stricture formation occurred at the site of defect, re¬ 
sulting in varying degrees of hydronephrosis. In three instances, animals ex¬ 
tracted their drains the day after operation. This was followed by clinical evidence 
of urinary extravasation. They took nourishment poorly, were listless and febrile. 
After a few days, they recovered. The dogs that retained their drains had no 
such reaction; they were able to exercise, take nourishment normally, and had 
no postoperative elevation of temperature. In the remaining dog, there is no ap¬ 
parent reason for the poor result and it must therefore be considered a failure. 

DISCUSSION 

After microscopic study we were unable to differentiate between regenerated 
muscle and muscle obtained from an unoperated site. It has been suggested by 
Dr. A. deVeer, 12 who reviewed our sections, that it is possible for the strip of 
ureter remaining after a defect is created to reform itself into a small tube and 
as urine is forced through it, increased lumen may result. This phenomenon is 
observed in regeneration of the bladder following subtotal cystectomy. Hinrnan 13 
has emphasized the importance of this hydrodynamic effect upon healing of the 
ureter. In his laboratory he was able to produce a dilated ureteral lumen by 
suturing a longitudinally incised ureter to the retroperitoneum, and letting it heal 
of its own accord. As Lapides 8 has suggested, a differential stain would be helpful 
in distinguishing between new or hypertrophied smooth muscle. Prolonged intu¬ 
bation often produces a foreign body reaction. Cordonnier and Roane 14 have pre¬ 
sented histologic evidence that the prolonged use of a splint in a dog’s ureter 
results in increased vascularity and lymphocytic infiltration. After 3 weeks of 
intubation there is excessive muscular hypertrophy in the walls. The presence 

12 deVeer, A.: Personal communication. 

13 Hinrnan, F. Jr.: Plastic operations on the ureter and renal pelvis. Personal communi- 
ciition. 

Cordonnier, J. J. and Roane, J. S.: Ureteral splinting: An experimental evaluation of 
prolonged ureteral splinting. Surg. Clin. North Amer., 30: 1523-1527, 1950. 
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of a catheter also favors contamination of the urine with urea-splitting organisms 
Fibrosis is also favored by infection and the presence of extravasated urine about 
the adventitia of the ureter. 


CONCLUSIONS 

Regeneration of the ureter after linear incision or partial ureterectomy can 
occur without intubation or urinary diversion from the kidney. 

Adequate urinary drainage (by Penrose drain) is essential, in order to prevent 
stricture at the operative site in the experimental animal. 

Renal function is maintained in a favorable state after ureteral surgery when 
splinting tubes arc not used. 
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USE OF A LOCK SPLINT IN INTUBATED URETEROTOMY 

J. ROBERT RINKER 

From the Department of Urology, Medical College of Georgia, Augusta, Ga. 

The value of a ureteral splinting catheter in the repair of a defect in the wall 
of the ureter is well established. The basic principles have been presented by 
Davis, but numerous modifications facilitating the procedure have been made 
since his original report. 



Fig. 1. A, diagram of assembled splint. B, ureteral wall is pierced for insertion of lock¬ 
ing catheter. C, opening is drilled at an acute angle to long axis of splinting catheter. D, 
splinting catheter in ureter. E, locking splint in situ. 


The following modification deals with plastic splinting material, an improve¬ 
ment in keeping the splint in place and ease of removing the splint. Though a 
splint can be placed in the ureter with a distal end left in the bladder for short 
periods, 1 it is generally agreed that where longer periods of splinting are planned, 
the kidney pelvis should have additional drainage. Without other drainage the 
hydrostatic bladder pressures would be reflected to the renal pelvis. In cases 
where the lesion to be repaired in the ureter is below the renal area, it has been 
customary to do an additional operation with another incision to provide 
pyelostomy or nephrostomy drainage or compromise splinting by the use of a T 
tube. With this modification we have been able to provide for drainage of the 
renal pelvis during the splinting period by inserting the splints through the 


Read at annual meeting. Southeastern Section of American Urological Association, New 
Orleans La. March 20-24, 1955. 

° .Wenger! F. L. and Zo^gniotti, A W : J. Uiol , 69: 372, 1953. 

52 



use or LOCK SPLINT in inturateo ureterotomy 


o3 


Fm. 2. Prepared white polyvinyl catheter splint size 10F Its lumen will accommodate 
a size 7F polyethylene locking catheter. 

opeiative incision when making a repair of the lowei meter, obviating the need 
for a nephi ostomy or pyelostomy. 

The development of the newer splinting matemls has resulted in a catheter 
with a thinner wall and a larger lumen. This makes it possible to insert a fairly 
large polyethylene catheter into the lumen of the splinting catheter, which locks 
the splint m place and drains the lenai pelvis. Note that the location of the small 
hole to be drilled through the wall of the splinting catheter is determined by 
measming with a giaduatcd urcteial catheter (fig. 1, B). 



Fro 3 (Left), pieoperative excretory urogram of patient with intermittent urctero- 
vagin.il fistula following gj nctological surgery. (Right), postoperative result- after dissec¬ 
tion of fistula and scar Defect in wall of ureter 3 cm in length was treated by loch splint 
technique 
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Recently white polyvinyl has been used to make the specially prepared ureteral 
splint (fig. 2). This material appears to possess most desirable characteristics for 
this splint. It is flexible and yet has enough rigidity so that the catheter can be 
made with a thin wall and relatively large lumen. White polyvinyl is not yet as 
effective as polyethylene in preventing the deposition of crystals on the splint. 
Boyd has used white polyvinyl in his ureteral splint and states that thus far he 
has found no objection to it as a splinting material. 2 

When the splinting catheter is to be removed the locking splint is removed 
first. This frees the splinting catheter, which is then removed through the cysto- 
scope by picking up the coiled end which lies free in the bladder. 

My experience thus far with this type of splinting has been so satisfactory 
(fig. 3) that I will continue to use it in patients where the introduction of a 
nephrostomy or pyelostomy tube would require a second surgical procedure. 3 

1 wish to express appreciation for the co-operation of Mr. Frederick J. Wallace 
of American Cystoscope Makers, Inc., New York, N. Y. 

Appreciation is also expressed to the School of Medical Illustration, Medical 
College of Georgia. 

2 Boyd, M. L. and Holsenbeck, G. H.: J. Urol., 73: 674,1955. 

2 Rinker, J. R. and Gillespie, S. D.: Trans. Southeastern Section, Am. Urol. Assn., 1954, 
p. 145. 
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AN IMPROVED BASKET BOUGIE FOR EXTRACTION OF URETERAL 

CALCULI 

HENRY S BROWNE 



Fig 1 A , Johnson basket with stone engaged Note that wires come together m a point 
so stone can slip out easily B, modified basket with stone engaged and resting firmly 
against base from which it cannot slip out easily 

The Johnbon basket bougie maikecl a step foiwaid in the tic itment of ureteral 
stones, in that a small stone in the low ei uietei could be caught m the basket 
and often extracted Those of us who have used this instillment hate often been 

Read at annual meeting, Oklahoma Urological Societj, Tulsa, Okla May 7,1955 
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aggravated by having the stone caught, drawn down and almost into the bladder, 
only to slip out at the last moment and remain in the ureter. This is because the 
wires of the basket are inserted into the center of the bougie thereby coming to 
a point against which the stone cannot rest and thus allowing it to slip out. This 
also makes the bougie fragile so that it loses its shape easily. Recently I have had 
C. R. Bard, Inc. make a modified model in which the wires are inserted into the 
outer edge of the bougie, thereby leaving a pocket at the base against which the 
stone can rest while being drawn down, thus preventing it from slipping out of 
the basket easily. In addition, the instrument (fig. 1) is much stronger than the 
original bougie, as the wires, being inserted in the outer edge, act as a support 
for one another, so that the basket does not get out of shape so readily. I have 
used this instrument in five successive cases in which the stone was engaged and 
in no case did the stone slip out. There also did not seem to be nearly so much 
pull necessary in extraction as with the Johnson basket bougie. 

Medical Arts Bldg., Tidsa, Okla. 
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ECTOPIC URETER OPENING INTO A SEMINAL VESICLE 
ALBERT E GOLDSTEIN and EUGENE HELLER* 

From the Department of Urology, Sinai Hospital of Baltimore, lid 

Anomalies of the urinary tract comprise approximately ten pel cent of all 
congenital malfoimations (Campbell) One of the rare types of the gemtouunary 
tract anomalies is an ectopic ureter opening into a seminal reside This un¬ 
usual anomaly has been previously reported and diagnosed clinically on only 9 
occasions (table 1) In addition, 32 cases were found at autopsy 

The embryological explanation has been renewed by otheis and undeistood 
by us m the following maimei Between the fifth and sixth weeks of fetal life, the 
cloaca is divided by a frontal fold into a doisal rectal and vential urogenital seg¬ 
ment The lenal collecting system is foimed by a postenor budding from the 
wolffian duct which empties into the urogenital segment The Wolffian duct and 
ureter are ultimately completely separated from each othei as the foimer forms 
the postenoi urethra, xas defeiens, epididymis, and seminal vesicles, the onfice 
of the latter is earned upwaid into the lateral angle of the tugone Thus failure 
of complete separation of these tw o structures results in connection of the sys¬ 
tems which is manifested by vanous tjpes of ectopic ureteral openings into 
structures of the seminal tiact 

Oui case is the tenth lepoited one of an ectopic uietei opening into a seminal 
reside which was diagnosed clinically We beliexe, because of its rarity and the 
unusual method of diagnosis, that it worthy of a report 

CASE REPORT 

A 42-yeai old white man was admitted to the Sinai Hospital of Baltimoie, 
February 8, 1954, with the chief complaints of dribbling at the end of urination, 
voiding with a spray-like stream, and diminution in the stiength of his stream 
These symptoms had been present for ox er three years The patient had three 
cystoscopic examinations puoi to this admission, the diagnosis was agenesis of 
the right kidney and a cyst of the seminal vesicle on the right The patient had 
been to anothei clinic because of sterility Otherwise, his past histoiy was non- 
contnbutory 

On physical examination the right testicle was smaller than the left, rectal 
examination levealed the prostate to be normal A fullness was palpated in the 
region of the right seminal vesicle 

The patient had a cjstoscopic examination on Febmaiy 9, 1954 A lobulated 
globulai mass, situated in the region of the light sideof the trigone and protruding 
upon the right posteiolateial aspect of the bladder neck, was found The left 
uieteial orifice appeared normal, the right uieteial onfice xvas not visualized 
Indigo carmine, which had been injected mtraxmnously, appeared on the left 
side in 6 minutes and in good concentration There w as no endence of dye coming 
from the legion of the right side of the bladder or fiom the postenoi urethra 

Read at annual meeting Mid Atlantic Section of American Urological Association, 
Atlantic Citj, N J April 14-30 3955 

* Present address Denver Colo 
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. Fig. 1. .4, seminal vesiculogram made after injecting 1.5 cc 30 per cent urokon on each 
snle_. Note normal seminal vesicle on left. Ampulla of right vas deferens is dilated, flight 
seminal vesicle is abnormal and much enlarged. Right ejaculatory duct is obstructed, 
ff, film taken after 10 cc 70 per cent urokon had been injected on right side. Note tortuous, 
dilated, globular structure leading from dilated seminal vesicle, probably right ureter. C, 
150-minute retention film. Note that dye extends into dilated ureter to level of right sac¬ 
roiliac joint. 

It was suspected that the seat of the process was in the region of the right 
seminal vesicle, and therefore a bilateral vasoseminal vesiculogram was made 
by means of exposing the vas on each side in the upper part of the scrotum. A 
hypodermic needle was inserted into the lumen of each vas and 70 per cent 
urokon sodium injected. 

The first seminal vesiculogram was taken after 1.5 cc of dye was injected on 
each side. It revealed a normal left seminal vesicle and a dilated ampulla of the 
vas along with a deformed vesicle on the right (fig. 1, .4). The second vesiculo¬ 
gram was taken after 10 cc of dye was injected on the right. The contrast me¬ 
dium entered a dilated, tortuous, lobulated channel in the region of the right 
seminal vesicle (fig. 1, B). A 150-minute retention film revealed the progression 
of dye into a dilated, curved channel which extended to the level of the right 
sacroiliac joint (fig. 1, C). The 24-hour retention film revealed retained dye in 
the previously described area along with further progression of dye up to the 
level of the fifth lumbar vertebra on the right which appeared to be a dilated 
right ureter. An excretory urogram taken at the same time showed a normal left 
upper urinary tract with a filling defect in the right side of the bladder (fig. 2). 
These findings, together with the cystoscopic picture, were indicative of an 
ectopic ureteral opening into the right seminal x'esicle with a hypoplastic right 
kidney and right hydroureter. 

On February 16, 1954, an exploratory operation was carried out. The lower 
portion of the right ureter was exposed through a right Gibson incision. It was 
found to be dilated below the region of the fourth lumbar vertebra and normal 
above that point. The ureter was dissected down to the posterior wall of the 
bladder where a cystic, lobulated, globular mass was found. This mass was pos¬ 
terior to the bladder and was a continuation of the ureter. A cystotomy was per¬ 
formed during the dissection; it was noted that the right ureter did not communi¬ 
cate with the bladder. Further dissection exposed a large right seminal vesicle 
which was not distorted in appearance. The ureter opened into the ampulla of 
the seminal vesicle. The right seminal vesicle was removed with the pelvic portion 
of the vas deferens. The ureter was freed from its attachments to the seminal 
vesicle and bladder wall and was brought out through the incision. Since the 



60 


ALBERT E. GOLDSTEIN AND EUGENE HELLER 



Fig. 2. Twenty-four-hour retention film coupled with an 8-minute excretory urogram. 
Note normal left kidney, filling defect on right side of bladder, dye in right seminal vesicle 
and lower end of right ureter extending to level of lumbosacral joint on right side. 

general condition of the patient was not too satisfactory, a second operation was 
decided upon for removal of the right kidney. The specimen was allowed to re¬ 
main intact on the abdomen. 

One week later on February 23, 1954, a hypoplastic right kidney, in normal 
position, was removed, with the attached dilated ureter and seminal vesicle 
through a right flank incision (fig. 3, A and B). The patient had a bothersome 
postoperative course because of various allergic manifestations. At the time of 
discharge from the hospital, his urinary complaints had been alleviated. 

Cases of an ectopic ureter opening into a seminal vesicle found at autopsy 
were reviewed by McKirdie and Polkey also by others. 

Hamer, Mertz, and Wishard, Jr., reporting later, added two more cases found 
at autopsy and one discovered clinically. Riba, Schmidlapp, and Bosworth in 
1946 reviewed the literature on this anomaly and included ectopic ureteral open¬ 
ings in other parts of the seminal tract. They found 36 cases in all; of these, 
thirty-two were noted at autopsy and four clinically. In 10 cases the ureter 
drained into the vas deferens or ejaculatory duct. It is interesting to note that 
of the 32 cases reported at autopsy the condition occurred 21 times on the left 
and 10 times on the right side; the ectopic ureter was single in 26 cases and re¬ 
duplicated in 6 cases. The corresponding kidney was rudimentary in 14 cases, 
absent in ten, fibrosed in two, normal in one, and was a double one in three. 

Day, in 1924, diagnosed this entity by means of catheterization of an opening 
seen in the posterior urethra. In 1937, Culver found the ectopic opening on an 
excretory urogram which had been done as part of a study for pyuria. Hamer, 
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Mertz, and Wishard, Jr., in 1937, catheterized an opening in a bladder "cyst” 
which had been created by oystoscopic scissors and through this performed the 
diagnostic pyelogram. As the persistent pyuria following nephrectomy cleared 
after prolonged stripping of the right seminal vesicle, they assumed that the 
hydroureter emptied into the right vesicle. 

Riba, Schmidlapp, and Bosworth, after two exploratory operations with ex¬ 
cision of the upper pole of the double kidney, diagnosed the primary process by 
means of catheterizing the ejaculatory ducts and taking vesiculograms. Engel, in 
1948, diagnosed this entity by means of catheterizing an opening found in the 
posterior urethra and performing ladiographic studies subsequently. Hamilton 
and Peyton, in 1950, punctured a "cystic mass” in the bladder with an electrode 
and passed a ureteral catheter through tiie opening; subsequent p 3 'elograms 
revealed the pathologic entity. In this particular case, vasoseminal vesiculog¬ 
raphy was done as a diagnostic check. 

In 1952, Meisel diagnosed this condition by means of vasoseminal vesiculog¬ 
raphy. Pasquier and Womack, in 1953, diagnosed the condition in exactly the 
same manner as Hamilton and Peyton. They confirmed their diagnosis by means 
of catheterizing the vas deferens and performing seminal vesiculograms. In 
February 1955 O’Malley and Bumgarner reported an additional case, diagnosed 
by excretory urography. In their case the dye was seen to have filled the left 
seminal vesicle after it left the ureter. 
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DISCUSSION 

Ill reviewing the case presentations of the subject under discussion, certain 
diagnostic features stand out. In 6 cases a globular mass was found in the bladder 
on cystoscopy. The corresponding ureteral orifice was absent in all but O’Malley 
and Bumgarner’s case; a nonfunctioning kidney was present in six. On rectal 
examination a fullness or mass was found on the affected side five times (rectal 
examination was not mentioned in 5 cases). 

The corresponding kidney was pathologic in all cases but O’Malley’s. His case 
demonstrated hypoplasia without pathological change. The pathologic entity 
includes hypoplasia six times, hydronephrosis two, and double kidney in two. 

Although sterility was not constant enough to be a diagnostic factor, it was 
present in 2 cases. Pyuria was found in 6 patients. 

It is apparent that the diagnostic picture is not constant in all cases. Non¬ 
visualization of the kidney in the presence of a globular mass in the bladder, 
occupying one side of the trigone, is an important observation. The absence of 
the corresponding ureteral orifice and a fullness or mass in the region of the 
seminal vesicle of the involved side should cause one to suspect an ectopic 
ureter opening into that structure. If the entity is not thought of, the diagnosis 
might be missed. 

SUMMARY 

A brief review of ectopic ureter opening into a seminal vesicle is presented. 

A review of those cases which were diagnosed clinically is included. 

The diagnosis can invariably be made by seminal vesiculography. 

The diagnosis of a congenital absent kidney should be followed bj r vasoseminal 
vesiculograms in search of an ectopic ureter opening into the seminal structures. 

Six of the ten reported cases showed renal hypoplasia on the same side. 

The tenth case clinically diagnosed is presented in detail. 


Addendum: Since the preparation of our paper, one more case has been re¬ 
ported by Doctors Gartman and Cline (U. S. Armed Forces Med. J., 5: 1668- 
1671, 1954). 

3505 N. Charles St., Baltimore 18, Md. ( A. E. G .) 
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TRANSURETHRAL INTRAMURAL INJECTION OF HYDROCORTONE 
IIYALURONIDASE FOR INTERSTITIAL CYSTITIS 
(HUNNER’S ULCERS) 

T. L. SCHULTE and LLOYD R. REYNOLDS 
From SI. Francis Memorial Hospital, San Francisco, Calif. 

The 9 patients presented here arc women. We are all familiar with the symp¬ 
toms and signs of interstitial cystitis. Anatomically the peritoneum is attached 
to the distensible portion of the bladder. When interstitial cystitis is present, 
always in the distensible portion of the bladder, the perivesical inflammatory 
reaction causes an inflammation of the adjacent peritoneum with the develop¬ 
ment of abdominal pain. The treatment proposed here is directed toward this 
lesion. 

With the patient under general anesthesia, the procedure consists of over¬ 
distension of the bladder, under vision, to locate the lesions. Injections are made 
with the bladder only slightly distended. 

Technique of transurethral intramural injection: Multiple injections are made 
using 2 cc per injection beginning first at the periphery of the interstitial area 
causing an induced bullous edema. The injection is first made into the submucosa 
and then deeper into the bladder musculature. The center of the interstitial 
area where the fibrosis is the most dense is reserved for the final injection. In an 
old, long-standing scarred lesion it is impossible to inject into the center of 
the scar and one has to be satisfied by injections into the periphery as close as 
possible to the center of the lesion. 

The injection is made with a long flexibleneedlehavinginterchangeablestraight 
or curved tips. This needle is used through a carrier and adapter accommodating 
the 08A foroblique telescope fitted to the short beaked sheath of the Stern Mc¬ 
Carthy resectoscope (fig. 1). 

The optimum dose was 250 mg. hydrocortone and 1500 turbidity units of 
hyaluronidase in a total volume of 30 cc normal saline. Larger amounts of hydro¬ 
cortone hyaluronidase were used in some patients (a maximum of 2500 mg. 
hydrocortone and 3000 turbidity units of hyaluronidase). There is no advantage 
in the larger dose. 

Total eosinophile counts done on these patients showed a decrease to an ab¬ 
sence in number of eosinophilcs following injection by comparison to the control 
period, proving that hydrocortone was absorbed. Nevertheless, no impairment of 
renal function was noted. 

We should consider here the action and reaction of hydrocortone and hyaluroni¬ 
dase. These compounds are antagonistic but the time sequence of their absorp¬ 
tion makes it possible for them to be clinically effective. The maximum hyalu¬ 
ronidase effects lasts for 12 hoursalthough some slight activity persists for a total 
of 48 hours. Its purpose is to spread the hydrocortone diffusely into the fibrotic 

Read at annual meeting, American Urological Association, Los Angeles, Calif. May 
16-19, 1955. 
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Fig. 1 


and inflammatory areas of interstitial cystitis. The hydrocortone, on the other 
hand, lasts a minimum of two months—for the hydrocortone can be seen as white 
areas in the submucosa through the cystoscope in followup postoperative office 
examinations. The dissolution of the fibrous tissue due to hydrocortone therefore 
continues long after the hyaluronidase effect is over and thus these theoretically 
antagonistic drugs actually complement each other when used with an excess 
of hyaluronidase for this purpose. 

The immediate postoperative results are a frequent desire to void and ab¬ 
dominal pain lasting about 12 hours followed by a sudden disappearance of 
pain and pollakiuria. The beneficial results including the relief of pain last 
approxiately 2 to 9 months or longer. Subsequent examinations under anesthesia 
with overdistension reveal that the sites of the original lesions are healed, do not 
split on stretching, do not bleed and are normally distensible. New interstitial 
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areas do develop in difTerent portions of the bladder from those injected and 
always in the distensible portion, but the patient should be given the benefit of 
subsequent transurethral injection treatment. The injection of hydrocortone 
hyaluronidase into such a site is not contraindicated. 

In conclusion we wish to emphasize that the simultaneous transurethral 
intramural administration of hydrocortone and hyaluronidase for the manage¬ 
ment of interstititial cj-stitis is not a cure but a symptomatic relief for a dis¬ 
tressing disease. 

909 Hyde SI., San Francisco 9, Calif. 
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PRESENT UROLOGIC STATUS OF THE WORLD WAR II PARAPLEGIC: 

TEN-YEAR FOLLOWUP 

IvURTLAND H. LORD and R. CARL BUNTS 

From the Urological Section, Surgical Service, McGuire Veterans Administration Hospital, 

Richmond, Va. 

In view of the paucity in the literature of long term followups of any sizeable 
group of paraplegic patients, we felt it might be worthwhile to evaluate the 
present urologic status of the 170 cord injury patients who were the subject of a 
similar review by Hutch and Bunts in 1949. We found many of these patients, 
now averaging 9 years since the onset of paralysis, still being actively followed 
either as inpatients or outpatients at this hospital. Others were now residing in 
various parts of the country, there being followed by Veterans Administration 
installations or private physicians. A questionnaire was sent out to all in this 
latter group, which was designed to provide us with a reasonabty complete 
picture of their current urologic status. These questionnaires, our own hospital 
records and x-ra}'s and personal contact with all now hospitalized here or living 
nearby have provided the information presented in this paper. 

The paper is not intended to present original, investigative work, but rather 
it is written as a sequel to the genitourinaiy study of these same patients 5 years 
ago. In order that a valid comparison of statistics could be made, the same 
arbitrary definition of terms used by Hutch and Bunts has been adopted for 
use in this stud 3 r . 

To correlate the clinical findings with the level of the cord lesion, only three 
divisions are used: cervical, dorsal, and lumbosacral. Injuries at the vertebral 
level of D-12 are included with the lumbosacral group, since a lesion there could 
and frequently does damage the bladder reflex centers in the sacral cord. 

We have again classified the bladders of these patients as either “good” or 
“poor neurogenic bladders,” and intend this division to apply onty to the present 
bladder status, as based on the following arbitrary premise—that a good neuro¬ 
genic bladder refers to one which empties no more often than every 2 hours, 
and must be able to retain its contents without leakage for that period of time 
under conditions of normal exertion and fluid consumption. It should, moreover, 
empty itself to the extent that the residual urine is under 100 cc. 

Of the original 170 patients in the study of 5 years ago, we have been able to 
obtain the necessary clinical information on 134 for inclusion in the present fol¬ 
lowup. The remaining 36 either could not be traced by mail or failed to return 
their completed questionnaires. 

It was found that 21 of the 134 reportable cases, or 15 per cent had died at some 
time during the past 5 years. Table 1 shows a breakdown of the deaths as to 
the immediate cause and the average time elapsed since injury. To place this 
mortality rate in the proper perspective, due consideration should be given to 

Read at annual meeting, Mid-Atlantic Section of American Urological Association, 
Atlantic City, N. J. April 14-16, 1955. 
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Table 1 


Deaths* Immediate Cause 

No. 

Average Yrs Since Injury 

Renal failure 

s 

5 yrs. G mos. 

Coronar}' occlusion 

2 

7 yrs. 3 mos. 

Cerebrovascular accident 

2 

3 yrs. 2 mos. 

Violent 

4 

5 j rs 9 mos. 

Pulmonary embolus 

2 

7 yrs 1 mo 

Pneumonia 

1 

26 yrs. 

Infectious hepatitis 

1 

2 yrs G mos. 

Undetermined 

1 

7 yrs 3 mos 

Total 

21 



Table 2. Correlation of type bladder with level of lesion 



[ c.c. 

Inc C 

C.D. 

| Inc D 

CIS 

Inc L S 

Good neurogenic bladder (GG) 

3 

7 1 

23 

! 

3 1 

13 

17 

Poor neurogenic bladder (47) 

4 

3 

25 

2 

5 

S 

Total 

7 

10 

48 

5 | 

IS 

25 


Legend C.C.—Complete cervical; Inc. C.—Incomplete cervical; C D —Complete dor¬ 
sal; Inc. D—Incomplete dorsal; C.L S.— Complete lumbosacral; Inc. L S.—Incomplete 
lumbosacral 


the fact that approximately one-fifth of these deaths lesulted from violence, 
rather than organic disease. As has often been shown in the past, renal disease 
again is found to bo the chief killer, accounting for approximately one-thud of 
the deaths if we exclude those due to violence. In one patient who died elsewhere, 
the cause of death is as yet unknown to us. 

Of the 134 traceable paralyzed veterans, 113 are living and 6G of these, or 58 
per cent now have good neurogenic bladders, as compared with 51 per cent good 
bladders 5 years ago. These cases as well as the 47 with clinically poor bladders 
are broken down according to the level of their veitebral lesion in table 2. It 
will be seen that 59 per cent of the cervical lesions, 49 per cent of the dorsal 
lesions, and 70 per cent of the lumbosacral have functionally good bladders at 
the present time. This high percentage of good bladders in the lumbosacral 
group is, we believe, due to several factors. First, it is rare to have a cauda equina 
injury so complete as to produce a denervated or autonomous bladder. Second, 
peripheral spasm, which is one of the chief arrtagonists of bladder training in 
lestons of the upper cord, is rate in conus or cattda equinal lesrons. Third, ab¬ 
dominal muscles are preserved in low lesions and aid in voiding; and fourth, the 
low lesion usually permits greater awareness of a full bladder, which is beneficial 
in bladder training. 

The vast majority of the 47 patients having clinically poor neurogenic bladders 
in this series have actually achieved a reflex type bladder. However, they must 
be classified as “poor reflex bladders” because they fail in one or more of the 
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Table 3 Factors chiefly responsible foi poor bladder status 


Factors 

No 

Percent 

Spasm 

23 

49 

Short cycle 

20 

43 

Contraction’ (small capacity) 

18 

38 

High residual 

11 

23 

Leakage 

10 

21 

Lower tract complication 

6 

13 

Lack of co-opeiation 

3 

6 


requisites for a good bladder status. For example, many of these are unable to 
retain urine for 2 hours because of small bladder capacity, or because spasm 
will cause the bladder to “kick-off” before capacity is reached. Ten of these 
patients with poor bladders have never achieved a reflex bladder; six of these 
have responded to every voiding trial by going into complete retention. This 
situation has persisted in spite of many attempts to correct it by tidal drainage, 
bladder neck resections and nerve blocking procedures. The other four could not 
be trained because of complete incontinence, describing urination as a constant 
dribble. Since this latter group all have low spinal lesions, it is postulated that 
injury of the sacral reflex center of the pudendal nerves may have resulted in 
flaccid paralysis of the external sphincter. 

Table 3 lists the factors found to be chiefly responsible in the persistence of a 
poor bladder status among these 47 patients. As previous]}'- mentioned, peripheral 
spasm is the most common offender. In those patients having a short voiding 
cycle, spasm was usually the reason for the inability to retain urine 2 hours. 
Lower tract complications, such as periurethral abscess with its sequelae, fistulas 
and urethral diverticula were the chief causes of failure to develop good bladders 
in only 6 patients. Five of these now use a permanent perineal catheter, after 
many recurrences and attempted unsuccessful surgical repair of fistulas. The 
other patient had a periurethral abscess about 6 months ago, and a urethral 
catheter has only recently been restored. As soon as his perineal urethrostomy 
has healed sufficiently, it is hoped that he will return to the good reflex bladder 
status previously achieved. The incidence of lower tract complications on our 
cord injury service is now very low, a fact which we attribute to the use of small 
soft rubber (No. 16-18 Foley) catheters, with constant catheter care by a staff 
of trained technicians. 

ANATOM.ICA.Li AND FUNCTIONAL CHANGES IN THE UPPER URINARY TRACT 

Three hundred ninety-three excretory urograms performed during the past 
5 years on the 113 living patients were analysed. Each urogram was classified 
according to presence or absence of dilatation and calculi, and the function of 
each kidney assessed in terms of promptness of appearance of the contrast 
medium The urograms were further classified according to the elapsed time 
since injury to the nearest 6-month interval and the information was then por¬ 
trayed graphically. In order to graph the net functional loss during these past 5 
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years, appearance of contrast medium in tire S-minute film was classified “excel¬ 
lent,” classified "good” if first seen in the lo-minutc film, "fair” if first seen in 
the 30-minute film, and “poor” if no excretion could be seen in 30 minutes. 

Arbitrary numerical values were then assigned as follows: Excellent, 0; good, 
1; fair, 2; and poor, 3. By adding these figures and dividing by the number of 
kidneys reviewed, an arbitrary figure, called the “index of lost renal function” 
was reached which increased ns renal function decreased, and could then be 
plotted at 0-month intervals on the graph along with the anatomical changes. 
Every effort was made to evaluate these x-ray findings in the exact terms used 
by Hutch and Bunts in 19-19, so it is hoped that the graphs represent a 5-year 
projection of the figures presented in the earlier review. Our graphic portrayal 
of the second 5 years of upper urinary tract changes in the entire group is shown 
figure 1. In order to give continuity to the picture throughout the entire 10 years 
that these patients have been followed, Hutch’s graph of the first 5 years follow¬ 
ing injury is reproduced here alongside our graph of the second 5 years. Reflux, 
of course, was determined by cystography, which was not carried out routinely 
except where frequent "flare-ups” of chills and fever, or the appearance of dilata¬ 
tion in kidney pelves and ureters suggested the possibility of reflux. A total of 
33 cystograms weic performed at this hospital on these particular patients during 
the past 5 years, and the graph shows a gradual rise to an incidence of IS per cent 
in the tenth year, from the 10 per cent incidence found by Hutch and Bunts at 
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the end of 5 years. The index of lost function also continues to rise during the 
second 5 .years, as does the incidence of hydroureter and catyectasis, whereas no 
significant trend in liydronephrosis is apparent. 

We believe that the occurrence of reflux is the most significant factor in the 
changes that occur in these patients’ upper urinary tracts during the second 5 
years. We know that calculi and acute p 3 r elonephritis are the chief agents of renal 
destruction during the first few years, the infection usually resulting from the 
necessity of using a catheter early in the clinical course. But the late appearance 
of reflux on the scene results in progressive dilatation of the ureters and a fresh 
attack of pj^elitis each time the regurgitation occurs. These repeated assaults 
by infection result in gradual blunting of the calces, without producing hydro¬ 
nephrosis that would occur if an obstructive process were responsible. 

Figure 2 shows the incidence of upper tract changes occurring in the 66 patients 
who have good neurogenic bladders. Of particular interest is the revelation that 
of 26 cystograms performed on tins group, none has shown reflux during the 
second 5 years of this follouoip. That finding, with the presence of a high percentage 
of reflux in patients with poor neurogenic bladders, is consistent with our current 
concept of the pathogenesis of vesicoureteral reflux. This concept has recently 
been well described b.y Hutch and is essential^ that it is the chronically inflamed, 
trabeculated bladder that gradually becomes thinned and sacculated around the 
intramural portion of the ureter, causing incompetency of the normal valve-like 
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action and allowing reflux. This type of bladder, of course, may result from the 
prolonged presence of an indwelling catheter, calculi, and recurrent infection. 
In addition, wo believe that detrusor decompensation is greatly hastened in 
many patients by the constant triggering of the bladder reflex by spastic im¬ 
pulses arising in the hyperirritable segment of the cord distal to the injury, as 
suggested by Scarf! and Poole. 

A plastic reconstruction of the ureterovesical junction devised at this hospital 
by Ilutch in 1919 has been performed on 9 of the patients in the present series: 
5 unilateral and 4 bilateral repairs. Each had shown unilateral or bilateral reflux 
on three or more interval cystograins prior to surgery. In only one of these pa¬ 
tients lias the operation failed to prevent subsequent reflux during a postoperative 
period now averaging 33 months, and none has shown postoperative x-ray 
evidence of ureteral stricture or progression of renal impairment. 

Figure 3 shows the late changes in the upper tract of those patients with poor 
neurogenic bladders. Comparison of these figures with those illustrating the 
status of the upper tracts in the patients with good bladders presents a striking 
contrast and illustrates much better than words the truth in the expression “in 
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the paraplegics, as the bladder goes, so go the kidneys.” In general, this series 
of line graphs shows that those patients who achieved and have maintained a 
functionality good neurogenic bladder, have had no reflux, few calculi, and renal 
integrity has been maintained during the second 5 years at nearly as good a level 
as was present at the end of the first 5 years following paralysis. In contrast, the 
patients with poor bladders show definite progressive increase in the depreciation 
of the structure and function of their upper urinary tracts. 

SUMMARY 

This study is based on urological data collected on 134 cord injury patients 
of 170 patients whose long term followup was initiated by Hutch and Bunts 5 
years ago. Twenty-one of the 134 traceable patients are dead, making the 10 
year mortality rate 15 per cent. The 113 living followups average 9 years since 
onset of paratysis. 

Clinically, good neurogenic bladders are found in 66 at the present time, poor 
neurogenic bladders in 47 patients. A number of the factors responsible for poor 
bladder status have been discussed, and a stud}’- of the anatomical and functional 
changes in the upper urinary tracts of these patients during the second 5 years 
following injury has been presented. The correlation between these upper tract 
changes and the type of bladder function present has been graphically demon¬ 
strated. It is hoped that this group of paralyzed veterans will be the subject for 
continued followup studies, and that a 15-year analysis will be done in 1959. 

REFERENCES 

Hutch, J. A. and Bunts, R. C.: The present urologic status of the wartime paraplegic. 
J. Urol., 66: 21S-22S, 1951. 

Hutch, J. A.: Vesico-ureteral reflux in the paraplegic: Cause and correction. J. Urol., 68: 
457-467,1952. 

Hutch, J. A.: Non-obstructive dilatation of the upper urinary tract. J. Urol., 71: 420, 1954. 
Scarff, J. E. and Poole, J. E.: Factors causing massive spasm following transection of 
the cord in man. J. Neurosurg., 3: 285-293, 1946. 



Tut JotasAL or Irolooi 
to! 75 No I Janinn J95S 
Printed mlS ! 


A MODIFIED POSITION FOR TR VNSURETHRAL RESECTION OF 
BL \DDER TUMORS IN WOMEN 

REGINALD \ HANCOCK 

The removal of bladder tumois with the resectoscope has definite advantages 
o\ ei those open surgical methods One can remor e tumor don n to what appears 
to be normal musculatuie icrealmg the intcilacing muscle bundles The penph- 
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eiy and depth of the area aie resected, the tissue examined for eudence of 
tumoi In those bladdei tumors thataie located high nithedomeorontheanterioi 
wail, we are unable to do as complete a resection unless the assistant, resident, 
oi nuise pushes down on the supiapubic area to bring the tumor within reach of 
the leseotoscope This is quite awkward and difficult for the operator 

Read at annu tl meeting Southeastern Section of American Urological Association, Vow 
Orleans , La March 20-24> 1055 
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TRANSURETHRAL RESECTION OF BLADDER TUMORS 


With the patient on her abdomen, under pentothal anesthesia, and her legs 
separated so as to rest on padded tables, the operator is in a comfortable po¬ 
sition to resect the tumors on the anterior bladder wall (fig. 1, A). In this po¬ 
sition, tumors on the anterior wall of the bladder are as easily resected as tumors 
on the floor of the bladder with the patient in the usual position for a trans¬ 
urethral resection (fig. 1, B). This position has not been applicable to the male 
patient. 

501 Jenkins Bldg., Pittsburgh, Pa. 
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VESICOVAGINAL FISTULA 

BAHIJ S. AZOURY, PETER L. SCARDINO and CHARLES L. PRINCE 

In A. J. Skene’s book on Diseases of ihe Bladder and Urethra in Women, pub¬ 
lished in 1SS7, the recommended treatment for intractable cystitis in the female 
is the construction of a vesicovaginal fistula in order to divert the urinary stream. 
“But the main difficulty,” states Skene, “has been to keep the incision open.” 
This quotation was made by Beneventi and Gissen 1 in a recent paper in which 
they reported a case of complete healing of a large vesicovaginal fistula following 
hysterectomy for fibroids by simply placing the patient in a prone position with 
an indwelling catheter. 

Occasionally a vesicovaginal fistula may close by simple catheter drainage. 
However, it may become a challenging problem to the urologist and the gyne¬ 
cologist. More than one trial is sometimes made to close a vesicovaginal fistula. 
With each subsequent attempt the procedure becomes more difficult and the 
chances of cure smaller. It is impressive to note that patients operated on once 
have the highest rate of cure. Those cases which cannot be closed successfully 
eventually become the victims of a urinary stream diversion procedure. This is 
not to be considered a success indeed! It is the beginning of a series of unphysi- 
ological processes resulting in undesirable complications with which every 
urologist is familiar. 

Whereas in the past vesicovaginal fistulas occurred after prolonged and diffi¬ 
cult labor or obstetrical mismanagement, the most common cause at present 
appears to be pelvic surgery and irradiation therapy. It is not difficult to under¬ 
stand the ease with which a vesicovaginal fistula may occur from such pro¬ 
cedures. Anatomically, the base of the bladder, directly above the trigone, lies 
in contact with the upper portion of the anterior vaginal wall. Injury to the 
bladder at that point of contact between it and the vagina, whether by an in¬ 
strument, a suture or interference with the blood supply, may result in the de¬ 
velopment of a fistula. Unless further improvement is achieved in the art of 
irradiation of pelvic neoplasms, vesicovaginal fistulas will continue to occur. 
These fistulas are the ones most likely to persist following attempts at repair. 
They usually represent the necrosed central portion of a much larger zone of 
ischemic tissue which heals very poorly. 

The interval between the occurrence of the fistula and the time of closure 
is of vital importance in determining the success of the procedure. Most of the 
failures encountered are invariably due to the brief interval allowed for post¬ 
operative repair of the damaged tissues. Three months following the initial injury 
or failure at repair should elapse before undertaking closure of a vesicovaginal 
fistula. 

The routes employed in the repair of a vesicovaginal fistula are either vaginal 
nr transvesical or a combination of both. Each method has its advocates. 

of American Urological Association, New 
.tive cure of vesicovaginal fistula. J. Urol., 
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The literature is replete with reports which present a large series with high per¬ 
centages of success showing the adequac 3 r and the advantages of the method in 
question. 2 - 3 - 4 The transvesical procedure was used in the cases reported below. 
With this approach the tissues at the margin of the vesicovaginal fistula can be 
adequately mobilized into separate layers of bladder mucosa, muscularis, and 
vaginal wall to permit their individual closure. The ureteral orifices which are 
usually in close proximity to the vesicovaginal fistula can be readily identified 
and, if necessary, catheterized while the dissection is carried out and closure 
performed. This is not feasible with the vaginal approach. The exposure obtained 
by the transvesical route is far more adequate than the vaginal one. 

Access to the vesicovaginal fistula is rendered more feasible by the use of a 
traction device. Various types of hooks, forceps and tractors have been de¬ 
scribed. 3, 5i 6 The Young’s prostatic tractor has been used for fistulas of 1 cm. or 
more in diameter (fig. 1). With the bladder opened in its anterior wall the tractor 
is inserted through the fistula and opened out. By gentle traction on the tractor 
the floor of the bladder and the orifice of the fistula are elevated to a convenient 
and accessible position. This traction is maintained while the dissection is carried 

2 Falk, H. C. and Bunkin, I. A.: The management of vesicovaginal fistula following ab¬ 
dominal total hysterectomy. Surg., Gynec. & Obst., 93: 404-410, 1951. 

3 Shaw, E. C.: Vaginal transillumination in suprapubic repair of vesicovaginal fistula. 
J. Urol., 70: 91-93, 1953. 

4 Buchert, W. I.: Surgical management of vesicovaginal fistula. J. Urol., 69: 665-676, 
1953. 

5 Young, H. H.: Repair of vesicovaginal fistula; presentation of a new instrument. Surg., 
Gynec. & Obst., 45: 226-229, 1927. 

5 Fagerstrom, D. P.: Use of a ball tractor in the repair of vesicovaginal fistula. J. Urol., 
62: 717-718, 1949. 
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out. Satisfactory exposure of smaller fistulas may be gained by the use of lead 
shot of varying sizes attached to a silk suture which has been introduced into 
the bladder from the vagina. Tension applied to the bladder end of the suture 
results in the tenting-up of the fistulous opening and thereby permits easier dis¬ 
section of the tract. Closure is accomplished in layers using interrupted sutures 


Table 1. Results in 14 cases of tcsicoiaginal fistula 


Case 

Arc 

Etiology of Fistula 

Location A. Size of 
Tistula 

Prev ious 
Attempts 
at 

Closure 

Time of 
Repair 

Method of Management 

Results 

0) 

41 

Carcinoma of cervix 
treated by radium A, 
x rax therapy 

In trigone 1 cm 
Rectovaginal 
fistula 

None 

0 wks 

Bilateral cutaneous 
ureterostomy 


(2) 

40 

Carcinoma of cervix, 
treated by radium 
application on 3 oc 
Casio ns 

Above trigone. 8 
\ 3 mm 

None 

3 mos 

Transvesical closure 

Cured 

(3) 

28 

Hysterectomy for un 
known cau«e 

Above trigone 1 
cm 

None 

3 inos 

Transv esie.il closure 

Cured 

(4) 

10 

Forceps dein ery, ex- 
tensne avulsion of 
urethra, floor of bind* | 
der A. vagina 

Most of floor of 
bladder 8 cm 

None 

5 mos 

Transvesical closure 
Reconstruction of 
sphincter A. urethra , 
Failure Bilateral 
ureterosigmoid , 


(5) 

42 

Hysterectomy for un¬ 
known cause 

Above trigone 

Pin point 

Vaginal 
repair J 


Transvesical closure 


(6) 

40 

Hysterectomy for un¬ 
known cause 

Above trigone 

2 5 cm 

None 


Transv esicat closure 


(7) 

40 

Difficult labor A, de 
livery with traumatic 
absence of urethra A. 
bladder neck 

In tngone and 
bladder neck 
Very extensive 

None 

; 

7 y rs 

Bilateral ureterosig 
moidostomj 


(8) 

40 

Hysterectomy for un¬ 
known cause 

In trigone 3 inm 

None 

4 mos 

Transvesical closure 

Cured 

(9) 

38 

Forceps delivery 

: In trigone 1 cm 

Vaginal 

repair 

3 inos 

Transvesical closure 

Cured 

(10) | 

27 

Hysterectomy for un- j 
know n cause 

Above tngone 10 
x 3 mm 

None 

3 mos 

Transvesical closure 

Cured 

(11) 

29 

Hysterectomy- for un 
known cause 

Above tngone 2 
x 3 mm 

3 vaginal 
repairs 

3 mos 

Transvesical closure 

Cured 

(12) 

43 

Hysterectomy for un 
know n cause 

Above tngone 0 5 

None 

3 mos 

Transv esicsl closure 

Cured 

(13) 

40 

Carcinoma of cervix 
treated by radium «k 
x ray- therapy 

In tngone l 5 cm 

■ 

6 wks 
l)* yrs 

Two transvesical clos 
ures Failures Bi 
lateral ureterosig 
moidostomy. 


(14) 

35 

Hysterectomy for 
fibroids 

Above tngone 1 

cm 

i 

3 mos 

Transvesical closure 

Cured 
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of cliromic catgut left long for traction. After placing the first few sutures the 
traction device is removed and the accessible position of the fistula is maintained 
by the traction sutures. The bladder is closed around a de Pezzer catheter. A 
1SF Foley urethral catheter is inserted and the patient placed in bed on her side 
or in the prone position. These measures insure continuous drainage and also 
prevent urine from leaking upon the suture line. Indwelling ureteral catheters for 
supplementary urinary drainage have not been used. They block easily and the 
urine invariably flows around them. They require constant attention and only 
add to the already existing nursing problems. 

Fourteen cases of vesicovaginal fistula are reported (table 1). These patients 
ranged in age between 27 and 4.7 years. 

Eight cases resulted from pelvic surgery, three from irradiation therapy for 
neoplasm of the cervix and three as a result of obstetrical difficulties. The location 
of the vesicovaginal fistula was in or adjacent to the trigone in all cases. The size 
ranged between a few millimeters to as much as 8 cm. in diameter. 

Of the 14 cases, four had undergone previous attempts at closure by the vaginal 
technique and failure had resulted (cases 5, 9, 11 and 14). Case 11 was subjected 
to three such attempts. All were cured by the transvesical closure. 

Twelve cases were operated on by the transvesical technique for a total of 13 
operations. Ten were cured. Of the 2 failures, one patient (case 13) had an ex¬ 
tensive irradiation burn of the bladder and vagina. Two attempts at transvesical 
closure resulted in failure. The other patient (case 4) had severe avulsion of the 
urethra, sphincters, floor of the bladder and anterior vaginal wall. The fistula 
measured 8 cm. in diameter. Besides closing the fistula an extensive repair pro¬ 
cedure of the urethra and sphincters and reconstruction of the vaginal wall were 
undertaken. In retrospect, it was believed that the repair was not justified except 
the reconstruction of the avulsed anterior vaginal wall from the labia. These 2 
patients were eventually subjected to bilateral ureterosigmoidostomy. The two 
other patients in this series who underwent a urinary stream diversion procedure 
were handled as such from the start. Case 1 had a vesicovaginal as well as a 
rectovaginal fistula resulting from irradiation for carcinoma of the cervix. A 
bilateral cutaneous ureterostomy was performed. Case 7 is similar to case 4. 
As a result of difficult labor, the urethra and most of the bladder neck were absent 
besides the extensive vesicovaginal fistula. A bilateral ureterosigmoidostomy 
was done. 

SUMMARY 

A series of 14 patients with vesicovaginal fistula is presented. The etiology, 
pathological anatomy and treatment are discussed. Emphasis is placed on the 
transvesical technique as a very satisfactory and highly successful method of 
closure. The operative technique and the postoperative care as employed in this 
study are outlined. The results of treatment are discussed and considered en¬ 
couraging. 

2515 Habersham St., Savannah, Go. 
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THE USE OF THE VAGINAL BALLOON CATHETER FOR THE 
CONTROL OF STRESS INCONTINENCE IN WOMEN 

CHARLES A. \V. UHLE and CHARLES C. MACKINNEY 
From the Department of Urology, Lankenan Hospital, Philadelphia, Pa 

The introduction of a balloon catheter into the vagina is a simple nonoperative 
technique which may be used in the treatment of certain selected patients with 
urinary stress incontinence. It is particularly applicable in elderly patients who 
are considered poor surgical risks or in whom conservative measures or surgery 
have failed. 



A 24F Foley catheter with a 30 cc bag is used (fig. 1). It is important that 
the catheter be patent at all times to allow satisfactory drainage of the vaginal 
secretions. We have found that distension of the balloon from 25 cc to 40 cc is 
satisfactory in most patients, although this is an individual problem. Over¬ 
distension of the balloon may produce rectal distress and may interfere with 
urination. The catheter should be changed at least every four weeks and dis¬ 
carded. Used catheters will invariably break so that a new catheter should be 
employed each time. 

We have used this method to control stress incontinence in one patient for 
over three years with excellent results. In other cases the prime difficulty en- 

Abstract of paper read at annual meeting, Mid-Atlantic Section of American Urological 
Association, Atlantic City, N J April 1-4-1G, 1955 
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countered was the maintenance of the balloon in its vaginal position. A tight 
introitus is essential. Through the co-operation of C. R. Bard, Inc., we are 
endeavoring to design a balloon type catheter or support which will overcome 
this difficulty. 

This is not an original technique but one which we feel is novel and worthy 
of a trial. Those of us who treat this unfortunate condition realize that the 
successful application of a simple procedure, such as the one described, will be 
rewarding to the physician and patient alike. 

255 S. 17th St., Philadelphia 3, Pa. 
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A CLINICAL STUDY OF URETHRAL INJURIES 

SAVA D PLTKOVIC 

/ rnm the Urologic Clvnc nf the Medical Faculty, University of Belgrade, 3 ngoslavia 

III the past 10 yeais (1915-1954) we have tleafed 220 cases of urethial in- 
juncs, 70 of which were open injunes. (wai wounds) and 150 closed injuries The 
great majority of the open injuries weie cneounteied dining the war (1944-1945) 
and only exceptionally in later yeais Closed injuiics, on the other hand, weie 
laie dunng the wai (traffic accidents m the tiansports) This proportion was as 
follow s 

1) During 1913 open injuries 55 cases 

closed injuries 15 cases 

2) From 1946 lo the end of 1954 open injuries 15 cases 

closed injuries 135 cases 

It should be mentioned here that most of open injuries met with aftei 1945 
(11 of the total of 15) had in fact been inflicted during 1D45, but were delivered 
to us foi treatment much later because of the delayed consequences of the nijuiy 
(stenosis of the uietlun) 

A pait- of our expeuente has aheady been published The relatively great 
mimbet of uretlnal injuries treated at om clinic represents a fairly accurate 
incidence of such injuries for a population of 8 million inhabitants, for all these 
cases from the entire tcintory inhabited by this population were sent to us foi 
treatment The publications written m conjunction with our late chief surgeon, 
Professoi Kojcn, influenced otliei gioups so that practically all injuries of this 
type were sent to oui clinic 

The pathologic anatomy, etiology and ticatment of these injuries aie discussed 
in the standard textbooks of urology and m moie lecent yeais m publications 
by Young, Kimbiough, Poole-Wilson, Sabatim, Clarke and Leadbetter, Culp 
et al , Graham, Lewis, McCaguc and Semans, Robinson et al, Reynolds and 
Veimooten 

OPEN INJUniCS 

Ifhology These mjuues were caused a) by wounds due to liffe oi pistol bullets 
in 01 cases, b) wounds due to explosive weapons in 8 cases, c) wounds due to 
pointed weapons (stabs) in 1 case This piopoition, liowevei, is unreal as the 
majonty of those wounded by explosive weapons succumbed befoie reaching 
our clinic 

Anatomy In 12 cases, the bullet had lemamed m the body (17 per cent) so that 
theie was no exit wound In our senes of cases, wounds above the pubic bones 
were lare, as these high wounds weie connected with serious mjunes to the mtes 
tmal oigans causing, m many cases, the death of the wounded The entrance 
wound was most fiequently neai the uicthia, and in some cases at a greater dis¬ 
tance from it The exit wound was found in the gluteal and perineal regions, oi 

Accepted for public ition June 14, 1955 
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near the urethra. As a curiosity we had one case with the entrance wound in 
the very meatus of the urethra (the exit wound was in the sulcus glandis). 


The wounds on the urethra were located as follows: 

a) pars pendula and pars scrotalis urethrae. 30 

b) pars bulbaris urethrae. 8 

c) pars membranosa urethra (or including also part of pars bulbaris). 12 

d) pars membranosa and pars prostatica. 20 


Open injuries feature a relatively great frequency of lesions of the scrotal and 
penile parts of the urethra (43 per cent), while in the case of closed injuries, 
these parts are seldom affected. 

Injuries to the surrounding bones were present in 32 cases (lesio ossium pelvis). 
However, if we consider only the lesions of the deep urethra (pars membranosa 
and pars prostatica), it will be found that they were practically always accom¬ 
panied by injuries to the bones (excepting 2 cases for which no data are 
available). Injury to the bone is of great importance as it can result in prolonged 
osteomyelitis with delay in healing of the urethra. Osteomyelitis promotes the 
appearance of calculosis later in these immobilized patients, particularly as the 
injured urethra offers the possibility for an ascending infection. Out of 102 open 
injuries of the urinary tract, 8 were of the kidneys, 4 of ureters, 20 of the blad¬ 
der and 70 of the urethra; we have had 13 cases in which calculosis occurred as 
a complication. Of these 13 cases of calculosis, 8 resulted from urethral in¬ 
juries (11.4 per cent). 

The bladder was injured (in addition to the urethra) in 5 cases (7 per cent). 
The rectum was injured in 12 cases (17 per cent). This percentage, however, 
rises to 36.9 per cent if only injuries to the deep urethra are taken into account. 
The testis was injured in 8 cases (11.4 per cent); incidentally, before admittance 
of these wounded to our clinic, castration had been performed in 3. This is, 
undoubtedly, too radical therapy in view of the possibility of healing of such 
injuries; however, late atrophy of the testis due to injury of its vessels by 
bullets occurred in 3 cases. 

Periurethral changes are of great importance. Periurethral hematoma, which 
usually accompanies injury, can compress and disturb the urethra and make 
the injury appear more serious than it really is. The possibility of infection of 
such a hematoma or of the periurethral space is present even if the hematoma 
is small, this infection being caused by the foreign body and by the flooding of 
this space with infected urine. Thus a fistula forms later with recesses of varying 
shapes, rendering healing and closure difficult. Suppuration of such a hematoma 
causes much more serious stenosis of the urethra than would occur otherwise 
following injury. Hence, even minor injuries of the urethra may be accompanied 
by serious impenetrable stricture. In some cases the stricture can be dealt with 
by simple removal of the periurethral scar, the urethra, when freed of the sur¬ 
rounding scar, becoming permeable. It is possible that periurethral retraction 
alone will lead to angulation of the urethra, rendering it impassable to any 
filiform sound, although urination is easy (2 cases). Simple separation of the 
angulated urethra from the bone may lead to good results (Petkovic, 1950). In 
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oulei to jneient stuctuiex and perineal fistulas, speedy and coirect surgical 
tieatmcnt of such injunes is entirely justified provided it is combined with 
concct diainagc of the hematoma and piopei uimary drainage Micturition 
aftei the injuiy is of gieat importance, immediately following the trauma 

A) In 27 cases, mictuution was spontaneous, namely, tlnough the meatus of 
the iiiethia, and m 20 tases thiough the wound neai the urethia (enhance oi 
exit wound) In the lattei, some of the urine at times also passed thiough the 
meatus Of these 20 cases, in which mictuution took place thiough the wound, 
it was later neeessaiy to cany out a cystostomy in 12 cases 

B) Acute and complete ictention of unne was present m 43 cases Uunaiy 
diauiage m these cases was accomplished m following ways In 12, an indwelling 
cathetei was necessary, m G cases, intermittent cathetenzntion was sufficient 
In 25 eases mgent cystostomy was neccssaiy 

Of the 70 open uijuucs of the mcthia, cystostomy was peifoimed, early oi 
late, in 4o cases, or 64 pci cent This lllustiates the lmpoitance of cystostomy for 
the dneision of uune Although we do not lecommend cystostomy as a loutine 
practice, since it can lie avoided with mmoi injunes (especially of the antenor 
meatus) provided tlieie is spontaneous micturition, one should nevertheless not 
hesitate also to peifoim a cystostomy if a huger injuiy is involved Cystostomy 
should be done when the intention continues, when tlieie is consideiable trauma 
to the peinicuni and p.uticulaily when any complication follows the injury, as 
infection oi c\tia\asation Cystostomy is also necessary if icpan of the deep 
or bulbai urotlua has to be carried out 

An indwelling cathetei has its advantages, but on the otliei hand, its disad¬ 
vantages as well One of the disadvantages is the possibility of ponuiethral 
mfection and the dciclopmcnt of a fistula Its advantage consists of the 
possibility of avoiding cystostomy (incomplete tcai) and in addition, the cathe¬ 
ter acts like a splint mound which a widei seal foims In injunes of the deep 
urotlua, the indwelling catheter may piomote pelniretlual suppuiation and as 
a lcsult, a dense pei uirethi al mfiltiation Thus a haid, dense stricture may lesult 
(developmg latei mto stenosis difficult to dilate) In injunes of the scrotal and 
penile uietlna the indwelling catheter piomotes the foimation of a fistula due 
to the pioxinnty of the uietlna to the suiface of the penis IIowe\ei, the use of 
antibiotics and piopei (are and fiequent changing of catheters will minimize 
peiiuietliral suppuiations which would otheiwise be veiy harmful 

Dneision of unne in operations for lepan of the uietlna was done m all cases 
by cystostomy Cystostomy was done in 33 cases of complete repau of the 
seieied mcthia, and m 8 cases of partial lepan The lattei were operations on 
the piostatomcmbianous part of the uietlna With the cystotomy diauiage in 
cases of complete repan of the uietlna an indwelling catheter was not employed 
because it was unnecessaiy as a splint In operations on the bulbomembianous 
urethia wheie only pailial union could be accomplished the indwelling cathetei 
was inserted as a splint In the cases of complete uiethrorrhaphy, there was 
leason to feai that a cathetei wlncli would beintioduced aftei a few days might 
cause “false loute” and thciefore a “eonductn e tlnead” was employed extending 
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through the urethra and out alongside the cystotomy in order to be able to 
reinsert a catheter later. Perineal urethrotomy for urinaiy diversion was not 
used by us, although it had been done in 3 patients before arrival at our clinic. 
Although urethrotomy is recommended in many of the older textbooks, this 
method does not appear to us as being very suitable due to the difficulty of 
maintaining the necessary drainage. 

Intermittent catheterization and permanent catheters have been used in cases 
of repair of small fistulas after injuries (S cases) and transpositions of the urethra 
through the meatus (3 cases). The retention catheter was used for only short 
periods, as longer application would favor dehiscence of the wound. 

Immediate repair of the urethra is not advisable in the active war area, es¬ 
pecially not in medical outposts. This was also the opinion of P. Wilson based 
on experience during the Italian campaign (1944). The reasons are the following: 
First of all, there may be multiple injuries requiring immediate surgical attention, 
and no time should therefore be lost with the complicated operation on the 
urethra. Secondly, the surgeon would have to deal with very contused tissue 
and the possibility of slough of the sutured area and of thus sacrificing more of 
the urethra than would be necessary at a later time. Thirdly, such an operation 
calls for a good surgeon who may not always be present in the first combat lines. 
And fourthly, the operated patient requires correct urological care. In view of 
the speed with which casualties can nowadays be transported to hospitals in the 
interior, and the use of antibiotics, indications for urgent repair of the urethra in 
wartime can be extended. Nevertheless, immediate attention must be given to 
preliminary treatment of the wound and urinary drainage. We had met only 2 
patients in whom we considered that immediate urethrorrhaphy was needed. 
However, it had been done in 6 cases by surgeons working in forward medical 
stations, and the results hi these cases were poor. 

XOXOPERATIVE TREATMEXT 

This category comprises those cases treated without operation on the urethra, 
although in some of them cystostomv had been done as urgently required for 
urinary drainage. Treatment consisted hi systematic calibration of the urethra. 
Twenty-six casualties come hito this group as follows: a) dilatation only in 8 
cases; b) cystostomy and dilatation hi 13 cases; c) in 5 cases micturition was 
normal and the patients declined further treatment. As can be seen, a consider¬ 
able percentage of the injuries (39 per cent) was treated without urethral opera¬ 
tion. This shows that quite a number of casualties were of lesser degree and that 
hi certain cases of partial injuries of the urethra good results can be obtained 
through dilatation onty, as ascertained by subsequent control of our patients. 

OPERATIVE TREATMEXT 

We did not use the Pasteau-Iselin method as we considered that it had no 
hidications anymore today, or in other words, that it is inferior to the methods 
used by us. Nor did we use, hi cases of open injuries, internal or external ure¬ 
throtomy, although we applied it in some rare cases of closed injuries. The reason 
for avoiding urethrotomy as much as possible lies in the fact that hi urethral 
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injuries periurethral changes with remarkable cicatrization are very significant, 
whereas in gonorrheal strictures the changes are mainly of an endourethral 
nature and thus the effect of urethrotomy is of more value. However, in cases 
of minor urethral injuries, where undilatabie strictures occurred as a sequel, 
cither internal or external urethrotomy can be done with some success if the 
sound is absolutely impassable or excision of the periurethral cicatrix is neces¬ 
sitated, depending on the location of the stricture and caliber of the urethra. 

The following operations were done: a) Transposition of urethra through 
meatus. The method is identical with the Bcek-von Hacker method applicable 
to glandular hypospadias. It may be resorted to in injuries proximal to glans 
only. This method consists in having the prepared urethra brought through the 
old meatus and sutured in place. Cystostomy is unnecessary and the patient 
either retains a catheter for 2 or 3 days or micturition is spontaneous without a 
catheter and in some cases of retention intermittent catheterization may be 
necessary for a few days. We have operated on 3 cases with good results, b) The 
suture of the lateral defect of the urethra or fistulous tract; 8 wounded were 
operated on with good results, c) Complete urethrorrhaphy following the classic 
technique of Marion and McGowan was done in 25 cases. This is the ideal 
operation for severe injuries and the results were excellent where it was cor¬ 
rectly applied. In these cases complete excision of the periurethral scar and 
fistula was mandatory following a careful preoperativo removal of infected 
tissue and with control of periurethral and systemic infection by antibiotics. 
Defects up to 8 cm. long may bo bridged by mobilization of the two ends of the 
urethra. The retention catheter was not necessary where operation was properly 
done for injuries of the bulbar and scrotal urethra. It was necessary in injuries 
of the membranous urethra where only incomplete urethrorrhaphy could be 
done, d) Incomplete urethrorrhaphy was done in 8 cases, all of them involving 
injuries of prostatomembranous urethra. In these injuries the two ends of the 
urethra could not be completely reunited as was done with the injuries of the 
anterior urethra. In these, a catheter was introduced in a retrograde manner 
through the cystotomy wound and the urethra splinted over it, the catheter 
then left indwelling. As much of the surrounding tissue as possible was sutured 
over the catheter leaving the indwelling catheter as a splint, so that a new ure¬ 
thral canal could be formed around it. The severed ends of the urethra were 
thus near to each other or almost approximated rendering the results relatively 
good. They were not so good, however, as those obtainable by complete urethror¬ 
rhaphy, where complete excision of the scar and fistula could be done and 
anatomical reunion of the cut ends, as in the McGowan operation. 

URETHRORECTAL INJURIES 

These were 12 in number and have been reported previously in publications 
jointly with Professor Kojen. Treatment of these injuries was as follows: 

(A) Palliative operations cystostomy and debridement of wound, 3 cases; 

(13) Dedoublement (debridement) and splitting of perineum and suture of 
rectum, 3 cases; 
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(C) Dedoublement and splitting of perineum, suture of rectum and urethror- 
rhaphy, 3 cases. 

(D) Dedoublement and splitting of perineum, suture of rectum and restitution 
of urethra under application of indwelling catheter—incomplete urethrorrhaphy, 
3 cases. 

Urinary drainage was provided for as follows: 

(A) In 7 cases by means of cystostomy; (B) in 3 cases by means of indwelling 
catheter; (C) in 2 cases urine was discharged per anus. Colostomy was done 
only in 2 cases, and it is our belief that it should not be used as a rule but only 
in cases of major destruction of urethra and especially of destructions in retro¬ 
rectal region. 

In urgent cases it is necessary, above all, to attend to the area of the injury, 
and then to provide for urinary drainage by cystostomy in most cases. In com¬ 
bined injuries of the urethra and rectum the peritoneum or intraperitoneal organs 
may also be injured (1 case of ours) in which case intraperitoneal intervention is 
also required. 

In cases seen late it is of imperative necessity in treatment of the fistula to 
apply the classic perineal dedoublement or mobilization of rectal mucosa (Young 
and Stone) and a sufficient mobilization of rectum, so as to enable the defect of 
same to be sutured without tension. Sometimes nothing is to be done on the 
urethra if there is but a small lateral defect. If the destruction of the urethra 
is considerable, urethrorrhaphy must be done with or without use of indwelling 
catheter. 

Mortality. There was no operative mortality. Three wounded died of multiple 
injuries and were not operated on. One patient died years after severe urethral 
injury which did not heal. Death was due to prolonged pyelitis, cystitis and 
chronic urinar 3 r retention. 

CLOSED INJURIES 

The various mechanisms of the closed injuries of the urethra were as follows: 

A) Contusion of pubic bones due to crushing injuries, 30 cases. 

B) Traffic accidents, 35 cases. 

C) Striking upon any object in forked posture, fall from above, falling into a 
shaft or pit, 68 cases. 

D) Blow against perineum, 10 cases. 

E) Blow against the urethra, against pars penalis urethra, 2 cases. 

F) Traction of penis in erection, 1 case. 

G) Intraurethral injury, by metallic catheter, 4 cases. 

H) Obscure cause of injury, 1 case. 

It is rare for the urethra to suffer injury following injury to the penis by a 
blow against the pars penalis but it occasionally occurs due to trauma to the peri¬ 
neum. Injury to the urethra while penis is in erection, as well as injury to the ure¬ 
thra due to endourethral manipulations are rare. The urethra was injured in most 
cases by direct injury to the perineum and this usually involved the bulbar 
urethra. Most of these injuries occurred as a result of falling into an open and 
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unpiotected shaft oi pit 01 by falling from a moderate height on a cross-rod, 
bai 01 any otliei solid object Thus compressed between hip bones and the 
object encountered m falling, the uiethia always ruptured m the bulbar portion, 
the ruptuie extending from the bulb to 3 cm distal The injuries mcuned were 
frequently slight, sometimes very light and at times strongly marked, but partial 
and incomplete, follow mg the classification of Manon This fact is of importance, 
because a relatively large percentage of injuries originating from falling in forked 
postuie were not operated on, sometimes weie not treated at all and the results 
were, ne\ertlieless, good or even xciy good The posterior uiethra was ruptured 
in major accidents, such as being nui over, compression of pubic bones, fracture 
and divulsion of the pubic bones, with severe body injuries, all in traffic acci¬ 
dents The mechanism here is multiple, both direct and indiiect, and injuries of 
uretlna were associated with other majoi injuries of the body The mechanism 
of these seveie m Junes has already been mentioned The traction of ligaments 
(lig pubourethrahn) owing to dislocation of broken or luxated fragments of bone 
was the cause of bursting of the urethia, and the destruction of urethra only m 
exceptional instances could be attnbutcd to injury arising from the penetration 
of fiagments directly into the uiethia In such cases, the injuries of the uiethra 
weie senous 

Anatomy The location of rupture of the urethra was as follows a) pars penalis, 
5 cases, b) pars bulbans, 84 cases, c) pais membranosa, 49 cases, d) pais pros- 
tatica, 12 cases (postenoi urethra totaling 61) Pais penalis and pars bulbans are 
always ruptuicd as a result of direct trauma to the urethra, pars membranosa and 
pars piostatica aie ruptured by indiiect trauma, viz , in cases of fiacture of pubic 
bones and of luxation respectively This is of diagnostic but not also of prog¬ 
nostic significance, i e , this fact may determine the location of the mpture but 
not necessardj the degicc and the fate of the ruptuie In only one of oui cases 
was a fiactuie of pelvis and the rupture of bulbai urethia alike associated, except 
fractures of pubes and rupture of the bulbar uiethia both around the fracture 
in this case Of 61 cases of rapture of the postenor uiethra, the following mjunes 
occuned fractme of the pubes in 49 cases, dislocation in 2 cases, temporary 
luxation in 1 case, fracture had probably occuried ui 8 patients who came to 
the clinic long after the injury, and in 1 case the ruptuie was free of fiacture 
In 2 of the 49 cases the fiacture had been so severe that it resulted in a com- 
mmuted fractme of the pelvis In these cases, in restoring the continuity of the 
urethia, the bony callus which had formed was resected in part m order to allow 
a passageway foi the uietlna, 1 case published (Petkovic, 1950) Luxation of 
the symphjsis is an exceptional cause of injury Temporary luxation of sjm- 
phjsis with letiun of fragments to noimal position immediately aftei injury is 
also laic 

Injuries to the anteuoi uiethia weie m most cases incomplete for the patient 
usually can void spontaneously oi a catheter can leadily be passed immediately 
In oui senes, incomplete injury occuned in 77, oi 86 5 per cent of the cases, 
wildcat, complete occurred in 12, or 13 5 pel cent 

In injuries of the postenoi uiethia it, is difficult to determine whether the 
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injury is complete or incomplete. Digital exploration through the rectum may 
show that the prostate has been displaced high above by hematoma and sepa¬ 
rated from the anterior urethra, as established by Vermooten. Such evidence is 
rarely present. On the other hand, the inability to pass a catheter, the persistency 
of retention and even the presence of a large hematoma are no proof that the 
rupture is complete. There maj^ be only an incomplete rupture with a deep 
compression of the urethra by the hematoma with displacement of the urethra. 
Following cystostomy and evacuation of the hematoma the catheter may be 
readily passed through the urethra either antegrade or retrograde. This indicates 
that the injury was probably an incomplete rupture of the urethra. In our 61 
cases, 36 were incomplete ruptures, 59 per cent; and 25 complete, 41 per cent. 
This varies from previous teaching that complete ruptures are more frequent. 
This greater frequency of incomplete rupture of the urethra is important in 
treatment and prognosis since a good result may be anticipated in incomplete 
injuries without operative repair of the urethra and, in many cases, merely by 
the use of the indwelling catheter after the evacuation of the hematoma. In 
complete ruptures, however, an open operation is necessary. The urethra is 
reunited when possible whether seen early or late after the injury. The torn ends 
of the urethra are splinted over a urethral catheter and a partial union is made 
if it is not possible to effect a complete union. The reuniting of the cut ends is 
often difficult for the torn ends may be buried in the traumatized tissue and 
found only with difficulty. Complete rupture of the urethra should be repaired 
as soon as possible. When not possible after the injury to reunite the urethra 
immediately, both ends of the urethra should be located when possible, although 
this is often difficult. This should be done for the purpose of passing through a 
catheter and making adaptation sutures. A catheter should be passed either 
antegrade or retrograde before adaptation sutures are inserted, unless a com¬ 
plete urethrorrhaphy can be done with the enclosing to some extent of the two 
ends of the urethra. The occurrence of a periurethral hematoma is important 
for various reasons: first, due to compression of the urethra the hematoma may 
be the cause of urinary retention and of inability to pass a catheter which can 
later be readily passed after the hematoma is evacuated. Secondly, cicatrization 
of a larger hematoma, especially when it is infected, produces a dense periurethral 
scar, with an impermeable stricture. Dilatation of the urethra is not possible and 
even internal urethrotomy can not be done. Thirdly, a large hematoma must be 
evacuated in order to prevent late scar formation and cicatrization and sup¬ 
puration and also to allow proper drainage for an already existing suppuration. 
In rupture of the bulbar urethra the hematoma is in the perineum. In rupture 
of membranous urethra the hematoma is partly perineal, but is more frequently 
above the diaphragm of the pelvis, where it may be very large. In these cases 
drainage of the perineal hematoma may be done particularly for urinary drain¬ 
age. In most cases, however, drainage of the high-lying hematoma above the 
pelvic diaphragm is carried out suprapubically. This is satisfactory even though 
it is uphill drainage. On the contrary, perineal drainage is absolutely contra¬ 
indicated in extensive hematoma high up at the pelvic diaphragm because the 
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infection is high above the pelvic diaphragm and will not drain well through the 
perineum (Wilson). 

Severe periurethral and transurethral hemorrhage in urethral injuries is the 
exception in most cases. It occurred in only 3 cases of our series and urgent 
intervention was necessary for control of bleeding in 2 cases. In these the internal 
pudendal artery was torn and required ligation; the urethra was also completely 
torn and required complete urethrorrhaphy. In the third case the iliac vein was 
injured by a fragment of the broken pelvic bone and tamponade of the iliac 
vein by packing, together with a cystotomy were done. It is most important 
that there be free urinary drainage subsequent to the injury. It is, of course, 
necessary for the urgent care of the patient that urinary retention and the fre¬ 
quently associated urinary extravasation are controlled in order that the raptured 
urethra will heal better and the prognosis will be better. 

A) Spontaneous micturition occurred in 5G of 150 injuries, 37 per cent. This 
illustrates the frequency of incomplete rupture. It is also notable that a much 
higher percentage, 52 per cent, or 44 of 88 cases of rupture of the anterior urethra 
than of the posterior urethra, only 20 per cent, or 12 of 01 eases were able to 
urinate spontaneously. This indicates the greater frequency of incomplete 
rupture of the anterior, particularly the bulbar urethra, than incomplete rup¬ 
tures of tho posterior urethra. 

In 19 cases out of those 50 previously mentioned where micturition was spon¬ 
taneous after injury, we resorted to cystotomy either early or late, in 34 per cent 
of the cases only. We may, therefore, infer from this fact that if the patient has 
a spontaneous urination after injury it is most probable that in the course of 
treatment ho will not require cystotomy or repairs of the urethra. This indicates 
that in a certain number of cases in our series, almost one-third, operation for 
repair in ruptures of the urethra could be avoided, i.e., we do not advise repair of 
the injured urethra in aii cases but only in selected cases and varying with the 
extent of the injury. 

B) Puncture of the bladder for the relief of urinary retention was done in 3 
cases only, all prior to the arrival of the patients at our clinic. This procedure is 
rarely indicated. When necessary it is done on patients in whom a catheter could 
not be passed and a long interval had elapsed from the time of the injury and tho 
arrival of the patient to the first surgical station. If the catheter is impassable 
and there is retention it is far better to resort to cystotomy than to trochar 
puncture of the bladder. 

C) Indwelling catheter or periodic catheterization was instituted in 31 cases. 
The indwelling catheter is not favored by us. In cases of retention due to a minor 
injury, usually of the bulbar urethra, we prefer intermittent catheterization. The 
indwelling catheter was employed only infrequently in those patients with reten¬ 
tion in whom a catheter could be passed easily and where no major hematoma 
was present and with no subsequent rise in temperature. Most of the patients 
treated by indwelling catheter had been cared for in this manner prior to arrival 
at our clinic. We do not favor the indwelling catheter for fear of periurethritis. 
However, suppuration should be avoided as much as possible, not only for the 
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prevention of the periurethral infection ensuing immediately after injury, but 
also to avoid considerable cicatrization about the urethra as well. It is, however, 
notable that a substantial number of minor injuries of the bulbar urethra due to 
falling from a small elevation with either a moderate sized hematoma or no 
hematoma resulting are successfully treated noth a retention catheter. These 
patients are mostly young, their general condition is good, and a speedy 
restoration of spontaneous micturition follows removal of the catheter. In 
major injuries, with fever, large hematoma and long-lasting retention, we do not 
recommend either the indwelling catheter or periodic catheterization but advise 
cystotomy as soon as possible. In ruptures of the posterior urethra, if the condi¬ 
tion of the patient is good and there is no evidence of a large hematoma, and the 
urethral catheter can pass with ease, we recommend an indwelling catheter, for 
spontaneous micturition usually occurs very soon. 

In 13 cases, or 42 per cent, of the patients treated noth indwelling catheter or 
intermittent catheterization, as previously outlined, we found it necessary to do 
a cystotomy later. It should be remembered that most of these patients had been 
catheterized prior to their arrival at our clinic and a relatively small number of 
cystotomies were done in these patients which, of course, proved the accuracy of 
our indications for the use of an indwelling catheter or intermittent catheteriza¬ 
tion. 

D) Urgent cystostomy was done in 58 cases, or 39 per cent. Urgent cystostomy 
is very useful in cases of rupture of posterior urethra or when urinary retention 
occurs, thus not only obtaining drainage of urine, but also evacuation of hema¬ 
toma. Moreover, we attempt, at this time, to insert the urethral catheter which 
is often passed easily after the evacuation of the hematoma, although it was not 
possible to pass the catheter before this. Cystostomy is useful also in cases where 
injurj 7 of the intraperitoneal organs or injury of the bladder is suspected. It is 
thus possible to enlarge the incision and do a laparotomy and inspect the abdo¬ 
men. In other cases, cystotomy also allows for the drainage of urine and splinting 
of the bladder and thus has a sedative action on the patient. We endeavor to 
avoid cystotomy on patients who are able to urinate spontaneously or in patients 
whose retention was readily overcome following a few repeated urethral cathe¬ 
terizations, or in whom urination was spontaneous after an indwelling catheter 
for 2 or 3 days. We did not hesitate, however, to procede with a cystotomy in all 
complicated cases. Cystostomy, in general, both urgent and late was done in 90 
cases, or 60 per cent. This emphasizes its importance in ruptures of the urethra. 

E) For deviation of the urine in repair of the urethra, cystostomy is absolutely 
necessary in cases of incomplete urethrorrhaphy and practically always where 
complete urethrorrhaphy is necessary. In incomplete urethrorrhaphy cystostomy 
must be done for the indwelling catheter is unsatisfactory. The catheter may 
become blocked and compromise the success of the operation. Also, when it is 
necessary to change the catheter some days later it is often passed only with 
difficulty. The passage of a catheter at a later date is made possible by using a 
conductive thread through the urethra extending out through the cystotomy 
wound. This is inserted at the time of the cystotomy and the urethral repair. 
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This makes changing of the catheter or inserting a new catheter very simple. 
Without this one may run the risk of a false passage which might readily com¬ 
promise the results of the urethral repair. 

In complete urethrorrhapliy we do not insert the urethral catheter except in 
cases where we are not certain of the accurate suture of the torn ends of the 
urethra. In some cases we inserted the thread which could be utilized some days 
later for passage of the urethral catheter. The cystotomy tube could then be re¬ 
moved. In selected cases, however, cystotomy may not be necessary in cases of 
complete urethrorrhapliy when antiobiotics are employed and in these cases, 
which must be carefully selected, the indwelling catheter alone can be used. In 
our last case, the patient was operated on successfully for complete urethrorrhaphy 
and a retention catheter only employed. However, in the vast majority of cases, 
the routine for urethrorrhapliy consists of doing a cystotomy for urinary drainage 
and avoiding an indwelling catheter due to the possible separation of the sutures 
and the formation of a fistula. 

Methods of treatment. A) Dilatation of urethra was employed in 50 cases, or 33 
per cent. As a method of treatment it was employed in cases involving a minor 
lesion of membranous or bulbar urethra, spontaneous micturition or early 
restoration of micturition subsequent to catheterization, absence of hematoma, 
absence of infection, easy catheterization. If the result of dilatation was not good, 
or it was not possible to dilate, or a marked tendency to new and early stenosis, 
we did not continue dilatation and did urethrorrhapliy instead. It is important to 
begin the dilatation quite early and to apply systematic dilatations until reach¬ 
ing the caliber of the urethra to be maintained (about 18 to 20 CH). Later, dila¬ 
tations are done infrequently. It is remarkable to note the fact that, in certain 
cases of small lesions, a good result may even be obtained by a few dilatations 
and even without dilatation. (See next paragraph.) One of our patients has not 
been dilated for 18 years, and there was found, on subsequent examination, 
that nevertheless the urethra was easily dilated to 18 CH. There are some pa¬ 
tients upon whom only a few dilatations had been undertaken after the injury 
without applying any more for months and years, and nevertheless there was 
found on examination an easily passable urethra. This can occur only in minor 
lesions with partial and incomplete ruptures. According to Marion, the bulbar 
portion of the urethra has a tendency toward contracture subsequent to injury, 
this being due to the presence of spongy tissue formed by the dense cicatrix. 
We also observed a frequent tendency to stricture of the bulbar urethra 
after injury which was subsequently dilated only with difficulty. However, in 
partial ruptures after a well done urethrorrhaphy, free of intense cicatriza¬ 
tion, a very good result may be achieved even without additional systematic 
dilatations. Injuries of the membranous urethra have a tendency to an early 
stenosis immediately after injury or after incomplete urethrorrhaphy, but 
once the urethra has been well dilated by means of continued dilatation subse¬ 
quent to injury or urethrorrhaphy, it frequently continues to maintain a proper 
caliber. 

B) Patients who were not dilated or had only a few dilatations. There were 5 in 
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our series. In 3 of these 5, surprising^, the urethra was readily dilated. We wish 
to point out that all these cases involved only minor injuries with some ure- 
throrrhaphy and with spontaneous micturition. Four patients refused any 
further dilatation. 

C) Internal urethrotomy was done on 7 patients. This method is usually not 
applicable to stenoses subsequent to trauma (Marion) for the cicatrix is peri¬ 
urethral and not endourethral. It is indicated only in cases of incomplete ruptures 
of the urethra where improper treatment leads to some degree of urethral obstruc¬ 
tion. These patients had not had urethral dilatations. Internal urethrotomy was 
done on 7 and we felt it was indicated in 4 of these 7; in the 3 others in whom 
the internal urethrotomy was done, the patients refused any other type of treat¬ 
ment. 

D) External urethrotomy was done in 4 cases, i.e., in 3 cases as the only treat¬ 
ment and in 1 case after unsuccessful urethrorrhaphy done several years earlier. 
The results of the operation are generally not satisfactory as it fails to remove en¬ 
tirety the periurethral cicatrix and thus may lead to additional stenosis. It was 
done in cases where the condition of the patient was poor, older people with 
systemic disturbances in whom we did not venture to do a complete operation. 

E) Cystostomy, retrograde catheterization and indwelling catheter were used 
in 10 cases. When the patient is seen shortly after injury with retention, cystos¬ 
tomy and evacuation of the hematoma are performed. Retrograde catheterization 
is then possible and a catheter is then passed either antegrade or retrograde at the 
time of cystotomy. 

F) Excision of periurethral cicatrix with no urethral manipulation was done in 
4 cases. This method is recommended where the cicatrization is periurethral and 
is compressing the urethra like a hoop and the normal structure of the urethra 
is fairly well preserved. By removing the cicatrix, which causes strangulation of 
the urethra, the latter is freed and resumes its normal appearance. This easy 
method can be employed in selected cases for the catheter can then be passed as 
a result of the urethra having been made free of the cicatrix. The results are 
perfect. 

G) Incision of the urethral bride is applicable as an exception and was done by 
us in a single case, where the rupture of the urethra was caused by traction of 
penis in erection. 

H) Partial urethrorrhaphy was done in 1 case only. This method was recom¬ 
mended by r older urologists. In fact, the indications for this procedure are few and 
the method is contingent on preservation of a part of the circumference of urethra 
at the location of the stricture. However, this part need not be conserved. It is 
much better instead to make a ring-like excision of the whole circumference of 
the urethra and then a circular suture of both ends. 

I) Complete urethrorrhaphy has been done in 30 cases. Its technique is a classic 
one and is well known. It may be done with precision on anterior urethra only. 
In raptures of the urethra it can always be done since the defect subsequent to 
excision never proves to be longer than 2 or 3 cm. and this defect may be over¬ 
come by sufficient mobilization, especially of distal end of urethra. This is, in 
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reality, the optional method for repair of the urethra in major ruptures or for 
late strictures. 

J) Incomplete urethrorrhaphy was done in 2S cases. This method is applicable 
in cases where we cannot do complete urethrorrhaphy. It is applicable in rup¬ 
tures of the membraneous and membranous prostatic urethra for it is here im¬ 
possible to thoroughly mobilize the proximal end of the urethra. The distal end 
is, therefore, brought close to the posterior urethra by means of adaptation 
sutures, the cut ends of the urethra, however, hardly permitting an entirely good 
and correct adaptation of the two ends. An indwelling catheter is necessary for 
the purpose of keeping the ends of the urethra close together. The catheter is 
changed by' means of the conductive thread. The results are good, however, but 
not so good as complete urethrorrhaphy. Suppuration about the urethra or 
chronic osteomyelitis, as a result of fracture of pubic bones, interferes with union 
and healing. This interferes with the normal postoperative healing and results in 
subsequent suppurations, fistulas and strictures. Urethral manipulations are 
sometimes also handicapped by a large dislocation of fragments of the broken 
bone. This occurred in 2 of our cases. In one of them we had to make a cuneiform 
excision of the bone so as to open the way for the urethra which had been barred 
by a fragment. One of our patients died on the second day after injury of myo¬ 
carditis and bronchial pneumonia. No operation had been done. 

SURVEY OF THE RESULTS OF TREATMENT 

Of 145 cases treated (apart from one death and 4 not treated) examinations 
of control have been undertaken. In 118 cases it was possible to follow the pa¬ 
tients. In 77 cases treated or not operated on, the patients could not be followed. 
The results are classified as very good, good, fair, and unsatisfactory. Our results 
were as follows: 

Dilatation of urethra: Treated, 50; controlled and followed, 35. Result: very 
good, 30; good, 5. 

Nontreated or treated by a few dilations, 5; controlled, 3. Result: good in 3 
cases. 

Internal urethrotomy: Treated, 7. Result: very good, 4; good, 3. 

External urethrotomy in 3 cases as the only treatment (plus 1 case after ure¬ 
throrrhaphy). Result: very good, 1; good, 1. 

Cystostomy, retrograde catheterization and indwelling catheter: Treated, 10. 
Result: very good, G; good, 3; unsatisfactory, 1. 

Tunnelization of urethra: Treated, G. Result: very good, 5; good, 1. 

Excision of periurethral cicatrix: Treated, 4. Result: very good, 3; good, 1. 

Incision of bride: Treated, 1. Result: very good, 1. 

Partial urethrorrhaphy: Treated, 1. Result: good, 1. 

Complete urethrorrhaphy: Treated, 30. Result: very good, 23; good, 3; un¬ 
satisfactory, 1; uncontrolled, 3. 

Incomplete urethrorrhaphy: Treated, 28. Result: very good, 14; good, 4; un¬ 
satisfactory, 1; uncontrolled, 9. 

Nontreated (declined treatment in general), 4. 
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Mortality due to injury, 1 (0, 66 per cent). Mortality due to operation, 0. 
Late mortality (after 2 years) incidental to trauma (?), 1 (0, 66 per cent). 
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DILUTIONAL HYPONATREMIC SHOCK ANOPIIER CONCEPT OF 
TIIE TRANSURETHRAL PROSTATIC RESECTION REACTION 

RICHARD H HARRISON III, JAMES S BOREN and JACK R ROBISON* 

rrom the Urological Division , Department of Surgery , Baylor University College of Medicine, 
and the Department of Urology, Jefferson Davis Hospital, Houston , Texas 

Neal the end of oi immediately following a tiansurethral prostatie resection 
obseiveis infrequently note a reaction which is characterized by increasing 
appiehension, an ele\ ation m blood piessuie, a slow pulse, tenseness, nntabihty, 
twitching, nausea and -vomiting, lnationahty, confusion, shoitness of breath, 
cyanosis, convulsion, and coma Oliguna or anuria may follow, ultimately le 
suiting m death oi spontaneous diuresis and leco-veiy Some featuies of the 
reaction closely lesemble the syndiome described by Moyer and Chassm of 
acute watei surplus with mcieased intracranial pressure 

Twenty-five cases are lieiein repoited mwluch an attempt is made to coil elate 
these signs and symptoms with ceitain changes also occuirmg m blood and 
electrolyte patterns 

Bosch has shown that aged patients generally have blood volume deficiencies 
Many patients with obstmctive prostatism have extracellular fluid deficits when 
examined preoperatively Theie is evidence that patients accumulate lelatively 
large quantities of ungating fluid duiing transurethral prostatic surgery 

In those patients who have tiansurethral resection leactions acute lelative 
water intoxication piobably develops and unless promptly treated, a critical 
dilutionnl hyponattenna maj ensue which piecipitates penpheral vascular 
collapse Shock is known to decrease renal function and is piobably a principal 
factoi in the development of ienal ischemia, insufficiency, and “lower nephron 
nephrosis ” 

DISCUSSIOX OF OLDER CONCEPTS OF THE TRANSURETHRAL RESECTION REACTION 

Many of the early transuiethral resection leactions vveie interpreted as acute 
cerebrovasculai accidents, myocardial infarctions, and pulmonary infarctions 
Appiehension, pieoperative medication, anesthesia, and blood loss shock are a 
few of many postulated etiological factors previously blamed for the reaction 

Since 1910 and Cieevy’s classic ai tides on the subject, the literature has been 
replete with contioversial discussions of the effect of hemolysis on the develop 
ment of oliguna and amnia following transuiethral prostatectomy It is very 
difficult to pioduce anuna experimentally in animals by the lysis of blood cells 
in the absence of shock and dehydration Hemolysis does occui during resection 
with watei Extremely high levels of flee hemoglobin are required to injure 
normal kidneys Twenty five bundled milligrams pei cent has been suggested 
as a minimum concentration of hemoglobin foi the onset of sev ere ienal damage 

Read at annual meeting Amencan tlrological Association I os Angeles Calif Maj 
16-19 1955 

* Dr Rohison now i<? a major in the United States Air Force 
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It is doubtful that free hemoglobin ever reaches this level in resections. The 
induction of human renal failure cannot be related solely to blood hemoglobin 
levels during hemolysis. Considerable amounts of human hemoglobin may be 
injected intravenously in man without producing ill effects or significant impair¬ 
ment of renal function. Patients can receive considerable distilled water intra¬ 
venously without permanent ill effects. 

Ebert attributed the reaction to extravasation and the entrance of distilled 
water into the retroperitoneal space. Griffin, however, concluded in his one case 
of anuria and death following resection that the course was postoperative shock 
resulting in renal ischemia. Woodruff’s reaction cases had a postoperative drop 
in s 3 r stolic blood pressure averaging 50 millimeters of mercury lasting from one 
to several hours. Most case presentations in the literature had similar histories 
of excessive bleeding and elevation in blood pressure followed by varying degrees 
of hypotension, hemoglobinemia, cyanosis, oliguria, anuria, and death. 

In the absence of prolonged shock and pre-existing kidney damage, there exists 
no satisfactory explanation for the underlying factor in the production of acute 
renal insufficiency and death following transurethral prostatectorry. 

PATHOGENESIS OF RENAL FAILURE 

The reduction of renal blood flow is of primary importance in the pathogenesis 
of acute renal failure. Opinions vary as to how this local ischemia is produced, 
and how it brings about renal failure. 

Several mechanisms have been suggested lyy which reduction in renal blood 
flow and in renal filtration occurs in shock. It should be emphasized, however, 
that experimental shock has produced renal failure onty in conjunction with 
renal artery constriction. Such experiments do not offer a reasonable explana¬ 
tion for renal failure in man, since the 3 r induce a degree of renal anoxia which 
would be incompatible with life. 

Since the pathogenesis of the lesions of acute nephrosis remains obscure, as 
3 '-et there can be no entirety satisfactory explanation for the mechanism of oliguria 
and anuria. Suggested theories favor an intrarenal cause, such as obstruction 
of tubules b 3 r casts, intrarenal compression ly edema, reduction in renal blood 
flow, and back diffusion of filtrate through damaged renal epithelium. 

Waugh states that acute renal failure ma 3 r be reached b 3 r a variety of clinical 
pathways. He states that renal failure associated with blood destruction seems 
generalty to occur in cases where hemotysis is both acute and massive, as in 
blackwater fever and incompatible transfusion. He concludes from his survey 
that blood and tissue pigments have little damaging effect upon the kidneys, 
but that together with hypotension (and, by inference, lowered filtration rate), 
dehydration (and possible electrolyte disturbance), or simultaneous renal damage 
from some other cause, they may in some way induce renal failure. In seeking a 
common denominator which would apply to all the various factors contributing 
to acute renal failure, excluding the pre- and post-renal causes, MacLean con¬ 
cludes that anoxia would appear to offer the most likely explanation. 

Wardill found “transfusion kidneys” at autopsy in a patient who died after 
transurethral resection, although the patient had received no transfusion. Wardill 
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concluded that the pathogenesis of anuria following prostatic operation was 
identical with that following the crush syndrome or the transfusion of incom¬ 
patible blood. 

The microscopic pathology of the lesion described by both Luckd and Oliver 
of "lower nephron nephrosis” is an accepted histopathological picture, regardless 
of the mechanism leading to acute intrinsic renal failure. This lesion is charac¬ 
terized by edema of the cells of the convoluted tubules, followed by degeneration 
and necrosis, with numerous heme casts, and disintegration of the continuity of 
the tubular membrane. 

DISCUSSION' OF EXTRACELLULAR FLUID AND ELECTROLYTES 

The experimental use of sodium thiocyanate, radioactive sodium, and heavy 
water has actually added very little to the older literature on the distribution of 
body water into compartments in man. For practical purposes most authors 
consider the extracellular fluid as 20 per cent of the body weight. Five per cent 
is plasma and 15 per cent is interstitial fluid. This is the 1:3 ratio of plasma 
volume to interstitial fluid volume, as suggested by Gamble in his calculation of 
fluid therapy. Fluctuations in the total quantity and distribution of the extra¬ 
cellular fluid maintain plasma volume through a reciprocal balance of the filtra¬ 
tion forces mediated by the osmotic pressure of the plasma proteins and the 
tissue tension. 

Elkington found in dogs that the volume of fluid in the body and its various 
compartments and also the concentration of electrolytes present largely de¬ 
termine whether salt depletion shock occurs. Salt depletion in untraumatized 
animals produces a form of peripheral vascular collapse closely resembling 
that seen in traumatic shock: plasma volume, cardiac output, circulation rate, 
blood pressure, and plasma protein all decline sharply. There is a decrease only 
in the extracellular water and plasma water (no depletion in the intracellular 
water), even in profound shock. Body fluids are hypotonicin the salt-depleted dog. 
Hypotonicity can be caused by dilution as well as by salt loss in excess of water, 
and the problem becomes even more complicated when both depletion and dilu¬ 
tion are present in the same subject. Whether the hypotonicity is the result of 
depletion or dilution, patients should receive treatment which restores concentra¬ 
tion to normal; withholding salt in such patients because of fear of augmenting 
edema or inducing congestive heart failure may prove to be a serious error. 
Randall states that shock is likely when the serum sodium falls below 120 mEq/ 
L. Much depends on the rate of fall, and he states that when the fall is rapid, 
shock is more likely than when it is slow. 

Winkler obtained a synergistic effect by using colloid (gelatin or plasma) 
along with 5 per cent saline, which more rapidly restored blood pressure and 
blood volume, 

REVIEW OF STUDIES ON IRRIGATING FLUID ABSORPTION 

Evidence has accumulated in the literature that the irrigating fluids used 
in transurethral resections, along with any accompanying diffusable substances, 
enter the vascular system in significant amounts. 
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Creevy has demonstrated that in resection with water the free hemoglobin in 
plasma postoperative^' averaged fifteen times the preoperative level. In other 
series the postoperative level exceeded the preoperative level from 25 to 56 per 
cent. 

Jessop and Love have concluded that the rise in blood sugar occurring during 
transurethral resection using glucose in distilled water was proportionate to 
the irrigating pressure. 

Bulkley has shown that the postoperative urinary output during the first 48 
hours frequently exceeds the fluid intake. 

The earliest recorded quantitative estimate of the amount of fluid absorbed is 
that of Landsteiner and Finch who “tagged” the irrigating solution with salicylic 
acid and found, by postoperative blood levels, that about one liter of fluid had 
entered the vascular system. 

Hagstrom, in his studies on fluid absorption, correlated resection time with 
weight gain (fluid absorption) and found that from 10 to 30 cc of fluid are ab¬ 
sorbed for each one minute of resecting time. 

CANDIDATES FOR THE TRANSURETHRAL RESECTION REACTION 

As we believe the reaction is caused by an acute dilutional hyponatremia, any 
patient is a possible candidate; however, certain predisposing conditions should 
be emphasized. In each, there is a notable deficit of extracellular fluid volume 
with a concomitant electrolyte deficiency (isotonic dehydration). See figure 1. 

Cardiac disease. Many patients referred to the urologist for resection have been 
treated by the internist with low salt diet, digitalis, diuretics, and reduced 
exercise. 

Hydronephrosis. The hydronephrotic kidney is a salt-losing kidney. 

Salt-losing nephritis. Many patients with chronic glomerulonephritis, pj^elone- 
phritis, and nephrosclerosis are apparently unable to retain salt. 

Complete urinary retention. Large amounts of sodium and chloride are usually 
excreted during the diuretic phase following relief of prostatic obstruction with 
catheter drainage. 

Chronic illness, malnutrition, debilitation, and emaciation. Patients with these 
conditions have markedl 3 r reduced total body water, electrolytes, and blood 
volume. 

Age. The older the patient, the greater generally is the basic deficiency. Bosch 
has shown the blood volume deficit to average slightly over a liter. 

In the aforementioned conditions, the fluid, electrolyte, and blood reserve are 
minimal. It is easy to understand how patients are unable to withstand sudden 
large changes in their fluid compartments. Clinically, patients with isotonic 
dehydration have weakness, apathy, stupor, anorexia, hypoactive bowel sounds, 
poor skin-and-muscle turgor, wrinkled tongue, and subnormal temperature 
(%• !)• 

SIGNS AND SYMPTOMS OF THE REACTION 

Early. Near the end of the resection the anesthetist usually notices that the 
patient has had an elevation in blood pressure without an increase in the pulse 



Fig 1. Isotonic dehydration 

late. He asks whether he should fuithei sedate the patient or supplement the 
anesthetic agent, because of the concomitant lestlessncss and tenseness of the 
patient, doubtfully due to pain. The patient is ill at ease and slightly ii rational, 
moves about on the table, often becomes nauseated, and vomits. The resectiomst 
suddenly finds mo donate to marked bleeding fiom multiple points in the capsule, 
all venous in nature. 

Later. The patient may become more appiehensive, disoriented, and restless; 
may develop varying degiees of cyanosis, seem bieathless, and complain of 
chest pain. Simultaneously the patient is quite tense and the blood picssuie is 
still up 20 to 50 points, although the pulse is normal. The patient ma3 r have 
tetanic-like twitchings simulating convulsions, and may become semiconscious 
or comatose. The wash water lemains red even after lepeated washings. 
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Late. The patient suddenly becomes hypotensive. The cyanosis persists, 
oliguria is noted, and only blood passes per catheter. Signs of peripheral vascular 
collapse are present; often the blood pressure is unobtainable, although the 
patient does not look moribund. 

End results. The patient may remain in coma. Despite vigorous treatment, 
shock may persist and the patient may develop oliguria, and then anuria; finally 
the patient dies from renal failure ten to twelve days later. Spontaneous recovery 
may occur after the oliguric period. 

MATERIALS AND METHODS 

The cases of 25 consecutive patients who had transurethral prostatectomy are 
herein reported. Fifty per cent gave a history of cerebrovascular, cardiac, or 
hypertensive disease. The weight of the patients 2 years prior to resection 
averaged 23 pounds more than at the time of resection. Ninety-two per cent 
manifested some degree of dehydration. All patients had stabilized blood urea 
nitrogen. The youngest patient was 53, the oldest was 103. Eighteen resections 
(72 per cent) were for benign hyperplasia, seven were for carcinoma (28 per 
cent). Anesthesia was low spinal (saddle). Glycine 1.1 per cent was the irrigating 
fluid in all cases, from a mean level approximately three feet above the hips 
of the patient. Samples of blood were drawn prior to and immediately after 
surgery, then from 48 to 96 hours postoperatively. There was no hemolysis. 
Cation determinations were done by the flame photometer. The amount of tissue 
removed was: largest, 75 gm.; smallest, 4 gm.; average, 23 gm. Resection times 
were: longest, 83 minutes, shortest, 30 minutes; average, 48 minutes. The 
standard 28 Nesbit resectoscope was used exclusively. 

CASE REPORT 

E. A., case No. Y-29,248, a 64-year-old white man, was first seen in the emer¬ 
gency room of Jefferson Davis Hospital in complete urinary retention on October 
12, 1954. An indwelling Fole} r catheter was introduced without difficulty and 650 
cc of grossly clear urine were removed. Rectal examination revealed a grade 1 
benign prostatic hypertrophy. Urinalysis revealed a specific gravity of 1.010, 
negative albumin and sugar, and the presence of 4-6 white blood cells per low 
powered field. Hemoglobin was 12.5 gm. per cent, and hematocrit was 38 volumes 
per cent. The patient gave a history of progressive obstructive prostatism with 
stranguria, urgency and frequency, and nocturia 10 times. He had had an ele¬ 
vated blood pressure for several years treated symptomatically, but never any 
signs or symptoms of cardiac decompensation or cerebrovascular accident. His 
usual middle-age weight was 135 pounds, but over the past 3 years he had 
progressively lost down to his present weight of 110 pounds. 

Examination revealed a blood pressure of 160/84, pulse 80, respiration 18 
and temperature of 98.6. His chest was essentially clear to auscultation and per¬ 
cussion. He had no cardiac enlargement or murmurs, and had a regular sinus 
rhythm. There was grade 3 peripheral arteriosclerosis, and an estimated 4 per 
cent dehydration. The blood urea nitrogen was 19 mg. per cent, C0 2 combining 
power 23.8 mEq/L, chloride 99 mEq/L, sodium 135 mEq/L, and potassium 
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3.S mEq/L. Excretory urograms were normal. Cystourcthroscopic examination 
revealed a 1J-2 times elongated prostatic urethra. The lateral lobes touched in the 
supramontane urethra for approximately one centimeter. 

On October 20, 1954, under low spinal anesthesia, a transurethral resection was 
accomplished in approximately 55 minutes, removing 32 gm. tissue. At the end of 
the resection the operator noticed that the bleeding was profuse. Many open 
venous sinuses were seen. The anesthetist noted a progressive elevation of blood 
pressure to 200/100 and increasing apprehension. Concomitantly, the patient 
complained of restlessness, became nauseated, and suddenly stated that he was 
going blind. He vomited and became quite tense and mildly cyanotic. The re- 
sectionist continued futilely to attempt fulguration, prolonging the operation 
an additional 28 minutes, finally stopping, stating that he had fulgurated all the 
arterial bleeders but could do nothing with the venous bleeding. The blood pres¬ 
sure began to fall and in 40 minutes was down to S0/40 with signs and symp¬ 
toms of peripheral vascular collapse. Blood was administered, blood for labora¬ 
tory determinations was drawn, and a second intravenous infusion of two 
ampules of Ievophcd in 500 cc of isotonic saline was begun in the opposite arm 
to stabilize the blood pressure at 120/80. Awaiting the serum sodium level the 
following were computed: 

Calculations: 

Body weight = 110 lbs. (50 kg), ECF = 20 % B\V, Pre-op Na = 135 mEq/L. 

Clinically pt. 4% dehydrated, so ECF = 16% BW or 8 kg. (liters) 

Total resection time 83 min.; fluid absorbed 20 cc/min (average figure from 
Hagstrom’s studies), so 83 X 20 = 1700 cc absorbed (FA) 

ECF X Pre-op Na = ECF + FA X X (where X is the post-op Xa) 
Substituting: 

8 X 135 = 8 + 1.7 X X, X = 111 mEq/L Na 
140 (normal scrum Na) — 111 (post-op Na) = 29 mEq/L Na deficit 
29 X 9.7 (post-op ECF Volume) = 281 mEq/L total Na deficit 
1 gm. Na = 17 mEq/L, so 281 - 4 - 17 = 16.5 gm. Na deficit 
20 cc of 5% saline = 1 gm. of Na, so 16.5 X 20 = 330 cc of 5% saline neces¬ 
sary to restore ECF to isotonicity 

The patient received 330 cc of 5 per cent saline over the next 90 minutes. 
Levophed was continued for approximately 2 hours to maintain his blood pressure 
around 120/80. The emergency serum sodium was reported as 114 mEq/L. 

Approximately 6 hours after the termination of the resection, the patient had 
regained his sense of well being, tolerated oral fluids, and was excreting urine, 
grossly bloody. The next morning he was eating and was ambulatory. He re¬ 
ceived 500 cc of blood on postoperative days 1 and 2; postoperative chemistry 
determinations on day 3 revealed a hemoglobin of 10.1 gm., hematocrit of 35, 
serum sodium 132 mEq/L, blood urea nitrogen 22 mg. per cent, and potassium 
4.1 mEq/L. He was discharged on November 7, 1954, asymptomatic. 

RESULTS 

Figure 2, A demonstrates that there is a very significant dilution of the sodium 
chloride ions in the patient who had a reaction. It also shows a considerable 
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RADICAL RETROPUBIC PROSTATECTOMY FOR CARCINOMA 
IATLE ATHERTON and L DOUGLAS ATHERTON 

Inasmuch as radical letropubic prostatectomy has gained notonety lecently, 
ue thought that it Mould be interesting to report om immediate lesults m 51 
such operations performed during the past 0 yeais 

Piostatic carcinoma is unique because it usually occuis in an oldei age gioup, 
and many of the patients are already beset by a degenerative disease u hich may 
cause death Mithm a rcry feu years Moieovei, Me have at hand poueiful pal¬ 
liative measures, imolviiig little or no risk to the patient, uhich are Iikelj to 
keep carcinoma under control and allow lum a comfortable existence for an 
arerage of tuo or thiee yeais These tuo factois alone complicate our judgment 
and perhaps call foi conserr atism, m hereas carcinoma in othei localities and in 
different age groups has encouiaged radical suigeiy To balance this picture, 
all physicians have seen the lingering misery caused by unalterable skeletal 
metastases 

The extremes of this disease hare been clearly defined and the tieatment 
agreed upon The one extieme is the small, localized nodule of carcinoma con¬ 
fined to the limits of the prostate in a patient uithout evidence of metastasis 
and uho is found to be a good opeiative risk uith a reasonable life expectancy 
The second extieme is the inoperable, extensive carcinoma presenting some 
degiee of fixation and nnasion into seminal vesicles and bladder flooi, Math oi 
uithout evidence of distant spread Heic, the problem of proper therapy is 
simple 

Houever, in a number of patients the disease piesents itself betueen these 
tv o extremes, either in extent of local disease, oi in the prediction of longer lty 
We might facetiously call these “nearly inoperable,” or perhaps “almost oper¬ 
able” It is our belief at the present time that the radical letropubic operation 
is an instrument better qualified as curatire ill this relatively laige m betueen 
group 

At the present time, our judgment haring been melloued by a fan amount 
of experience with both retropubic and perineal methods of prostatic suigery, 
ue very definitely far or ladical perineal piostatectomy for the classical small 
prostate with an early caicmoma This operation, in our experience, is less 
sanguinous, is blessed rnth a moie comfortable postoperative couise, has com 
parable functional results, and has the distinction of a good cancel operation We 
faroi the retropubic route in cases of carcinoma associated with a considerable 
amount of benign hypeitrophy, or in those cases rrhere the extent of the car¬ 
cinoma is greatei than optimum and yet clinically confined to the prostate and 
proximal seminal resides We agree that tumoi cells found in the tissue about 
the seminal vesicles aie extiemely unfaroiable prognostic signs Houever, in 
the light of oui present knou ledge, it is not certain proof that the disease is 
beyond surgical cure 

Read at annual meeting Southeastern Section of American Uiologicul Association, New 
Orleans, La March 20 24, 1955 
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In dealing with large prostates involved in carcinoma, one finds by the 
perineal route that the prostate fills the incision like a cork in a bottle, and the 
gland either has to be fragmented or else its appendages must be taken by 
something less than thorough and accurate dissection. Retropubically, large 
prostates with the attached seminal vesicles and generous tissue about them, 
along with the bladder neck, can be removed in one piece with good visualiza¬ 
tion and ample opportunity for careful dissection. In cases so elected for retro¬ 
pubic surgery in which the examiner is not certain of the presence of carcinoma, 
we favor perineal biopsy and frozen section, followed by the radical operation 
if the diagnosis is confirmed. We favor this in a single stage procedure. If, while 
in the perineum, the prostate is freed extracapsularly and the urethra cut through, 
the retropubic phase is facilitated. 

One of the points Dr. Richard Chute made in so graphically and splendidly 
presenting this subject last year was that the retropubic approach, by reason 
of being more familiar to a sizable portion of our fraternity, might result in a 
greater number of attempted operative cures for this disease. 

The technique of the radical retropubic operation is fairly straight-forward. 
When we first began doing the procedure the latter part of 1948, the problem 
of anastomosing the reconstructed bladder neck to the membranous urethra 
quickly became a challenge. The problem was solved simply by threading two 
long sutures on either side of the reconstructed bladder neck through to the 
perineum on respective sides of the membranous urethra and tying them over 
a gauze sponge (figs. 1 and 2). 

By way of commenting on the anastomosis and precautions recommended 
in preserving continence, we suggest that the stay-sutures be placed approxi¬ 
mately 1 cm. lateral to the membranous urethra on each side, and that they 



Fig. 1. Placing anastomotic stay sutures 
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be tied with minimal tension so that there will be little risk of ischemic necrosis 
of the structures lying between bladder and perineum. Occasionally when a 
large prostate has been removed one finds that the reconstructed bladder neck 
will not quite reach the membranous urethra, and we believe that little is to be 
gained by tying these stay-sutures so tightly that a deep depression results in 
the perineum beneath the gauze sponge. Dr. Chute has advanced a modification 
in reconstructing the bladder neck to bridge any gap without tension. 

The following statistics concern only the immediate results in 51 radical 
retropubic operations. Our operative mortality has been zero. Three patients 
have died in the hospital (5.9 per cent). Two of these deaths were due to pul¬ 
monary embolism, one from miliary tuberculosis. The latter case will be men¬ 
tioned again. 

In one case a stricture developed at the vesical neck. The patient was later 
subjected to transurethral resection of the stricture and a focus of carcinoma 
was found in the tissue removed. 

Osteitis pubis developed in one patient. 

In 41 patients urinary control was complete and quite satisfactory to both 
patient and doctor within one day to six months. On the average it returned 
within one week. Of the 10 cases without satisfactory control, three included 
the hospital deaths in which no evaluation of control was possible. Two patients 
died within 3 months; one had some degree of incontinence and the other was 
unable to empty his bladder without help, possibly due to the removal of most 
of the trigone at time of operation. In retrospect, both of these should be classi¬ 
fied as “nearly operable.” Two patients have poor control and wear Cunningham 
clamps. Both can stay dry in bed, and both can stop and start on demand. One 
patient has mild stress incontinence. One patient was not followed beyond his hos¬ 
pital stay. One patient, with proven recurrence in the region of the anastomosis, 
has intermittent control depending on the status of his vesical neck stricture. 
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Of the 51 cases operated on by radical retropubic prostatectomy, not all were 
done for carcinoma. In 40 cases carcinoma was suspected. In 2 cases carcinoma 
was unsuspected and found. In 28 cases carcinoma was suspected and found. 
In 11 cases the operation was performed either for recalcitrant prostatitis or 
early in the series when we were quite enthusiastic about the operation and 
were considering it a worthy prophylactic measure in patients who were beyond 
sexual interest and who were good operative risks. 

The preoperative evaluation was made in all but 2 cases by rectal palpation 
alone. In one of the 2 cases, carcinoma was found in the tissue removed by 
transurethral resection; in the other, the diagnosis was made at operation by 
frozen section when we unsuspectingly ran into a firm prostatic mass at the 
time of a proposed simple retropubic prostatectomy for what clinically appeared 
to be a large benign gland. Frozen section was taken from the anterior surface 
of the gland and was reported as a rather anaplastic epidermoid carcinoma. 

In general we have attempted to classify the preoperative clinical impression 
on a basis of definite carcinoma, some cases of which were of the “almost inop¬ 
erable” or “nearly operable” variety (3 plus); most likely carcinoma (2 plus); 
and possibly carcinoma (1 plus). One of the 2 plus cases was the patient who 
had unsuspected tuberculous prostatitis (an elderly man with about 500 cc 
residual urine) a normal excretory urogram, a negative x-ray of the chest, and 
a prostate that felt suspiciously like diffuse carcinoma. He died a week later 
with mysterious toxic manifestations which we attributed in retrospect to 
miliary tuberculosis. This was the only case done in a small hospital in which 
the report on the specimen was not available for about 10 days. 

The rather significant error in diagnosis in the group of carcinoma suspects 
is extremefy good evidence in favor of preliminary confirmation by biopsy if 
sexual impotence or an occasional case of needless incontinence is to be avoided. 
Most of us are now agreed that perineal biopsj' is the most reliable tool for this 
purpose. On the other hand, one case of totally unsuspected carcinoma was 
found, not including the two diagnosed by frozen section and by transurethral 
resection. These three would not have been tagged for perineal biopsy in any 
event. This is a thought-provoking problem to which there is no factual answer. 
The individual solution lies in one’s own philosophy and experience. 

It is with great reluctance that we present any statistics relating to longevity 

Table 1 . Longevity 


Alive and free of disease 12 (22-65 mos.) 

Free of disease 2 yrs. and lost to followup 1 

Not followed for some reason 3 

Living with carcinoma 6 

Died of prostatic carcinoma 4 

Died of other disease without ca. prostate 2 

Died of other disease with ca. prostate 0 

Hospital mortality 2 


30 
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simply because there are neither enough eases to be very sound statistically, 
nor has the followup been sufficient to draw any very promising conclusions. 
The data are given in table 1. 

As a general measure, those patients with a small area of carcinoma, proven 
to be small by examination of the specimen and well confined within the sub¬ 
stance of the prostate, are not given palliative hormones. Patients who have 
fairly extensive carcinoma diffusely involving the prostate, with or without in¬ 
volvement of the vesicles, are routinely kept on stilbestrol. If or when metastasis 
or local recurrence appears, we usually then perform orchiectomj'. Some of the 
patients in this series have been on stilbestrol constantly, and one has every 
right to assume that that their continued benign appearance may be related to 
the hormones. That is one sincere criticism to presenting figures at such a time. 

SUMMARY 

Tiie indications for use of radical retropubic prostatectomy for carcinoma 
have been cited. The immediate results following 51 radical retropubic prosta¬ 
tectomies using the type of vesicourethral anastomosis illustrated are outlined. 

70G Brown Bldg., Louisville, Ky. 
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PROSTATIC ENZYMES AND ABNORMAL BLEEDING 

EDWARD VAN ZILE SCOTT 

From the Department of Urologiy, Medical College of Alabama, Birmingham, Ala. 

Our knowledge of the enzymes of the body has increased considerably in re¬ 
cent 3 r ears with the result that their role in health and disease has become increas¬ 
ingly apparent. 1 The proteolytic enzymes of the plasma have been studied and 
have been incriminated in certain cases of abnormal bleeding. 2,3 That the pros¬ 
tate contains a proteotytic enzyme has been known for some time, 4 but the 
clinical significance of this enzyme as a cause of abnormal bleeding has only 
recently been emphasized. The purpose of this report is to call attention to the 
prostatic proteolytic enzyme and to emphasize its possible clinical importance. 

A review of the current concept of the proteolytic enzyme S 3 r stem of the plasma 
is necessary and can best be illustrated b 3 r a simple diagram (fig. 1). In general, 
there is a dynamic equilibrium between an active enzyme called plasmin and its 
inhibitor called antiplasmin. The precursor of plasmin is termed plasminogen. 
Plasmin is capable of digesting many of the blood coagulation factors as well as 
the end product of coagulation, fibrin. Thus it is evident that it is proteolytic 
rather than just fibrinolytic. For this reason, conditions in which there is an excess 
of plasmin may be characterized by abnormally low concentrations of prothrom¬ 
bin and fibrinogen as well as instability of the blood clot from lysis of fibrin. 

MacFarlane and Biggs, 2 and Biggs, MacFarlane, and Pilling 5 have demon¬ 
strated increased plasmin activity in humans after fear, exercise, trauma, and 
parenteral administration of adrenalin. Approximately one-half of the preopera¬ 
tive and postoperative patients studied showed some evidence of abnormal 
plasma proteolytic activit 3 r , regardless of the type of surgical procedure. The 
studies of these investigators and others have resulted in the generally accepted 
opinion that the alarm reaction is the basic mechanism for abnormal plasma 
proteolytic activity. However, the exact details of the mechanism are at present 
undetermined. 

The means by which plasminogen is activated is still unexplained, but there is 
evidence to indicate that tissue cells contain an enzyme activator which on re¬ 
lease into the plasma causes the conversion of plasminogen to plasmin. Mathey, 
et al. 6 have demonstrated abnormal proteolytic activity in the blood of the pul- 
monaiy vein before its appearance in the arterial blood and are of the opinion 

Read at annual meeting, Southeastern Section of American Urological Association, New 
Orleans, La. March 20-24, 1955. 

1 Tagnon, H. J.: Enzymes in clinical medicine. New Eng. J. Med., 249: 650, 1953. 

2 MacFarlane, R. G. and Biggs, R.: Fibrinolysis. Its mechanism and significance. Blood, 
3: 1167, 1948. 

3 Scott, E. V. Z., Matthews, W. F., Butterworth, C. E. and Frommeyer, W. B.: Abnormal 
plasma proteolytic aetivit}-. Diagnosis and treatment. Surg., Gynec. & Obst., 99: 679, 1954. 

* Huggins, C. and Neal, W.: Coagulation and liquefaction of semen. J. Exp. Med., 76: 
527, 1942. 

5 Biggs, R., MacFarlane, R. G. and Pilling, J.: Observations on fibrinolysin. Experimen¬ 
tal activitj' induced by exercise or adrenaline. Lancet, 1: 402, 1947. 

6 Mathey, J. J., Doumet, P., Soulier, J. P., LeBallogh, A. G. and Favet, H.: Hemor- 
rhagies graves au cours ^’interventions thoraciques par incoagulabilite sanguine due a la 
fibrinolvse. Mem. Acad, de Chir., 16: 977, 1947. 
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SCHEMA OF PLASMA PROTEOLYTIC ENZYMES AND PROPOSED MECHANISM OF ACTION OF VARIOUS COMPOUNDS, 
BACTERIA AND TISSUE PRODUCTS 


Tig 1 

that lung tissue is paiticulaily capable of causing activation of plasminogen 
How e\ ei, Tagnon and Petermann, 7 Astrup and Pernnn, 8 and others have demon- 
stiated a tissue activator enzyme in many other oigans and aie of the opinion 
that the ability to activate plasminogen is a general propel ty of all tissue cells 

Studies on human semen have re\ ealed the presence of a proteolytic enzyme 
which was shown by Huggms and Neal 1 to hare its ongm in the prostate gland 
Hus enzyme, which is lesponsible foi the liquefaction of semen, was found to 
ha\e the same pioperties as the enzyme of the plasma (plasmin), but no conclu¬ 
sion was drawn as to its identity with plasmin Their studies were e\tended and 
clarified by Von Katilla and Shettlcs 5 who found semen to contain not only an 
acti\ e proteolytic enzyme w Inch w as capable of dissolving a blood clot but also a 
pioonzyme similar to plasminogen An active enzyme could be obtained by ac¬ 
tivation of this piecuisor with streptokinase To complete the analogy between 
the enzyme systems of semen and blood an antienzyme capable of neutralizing 
the active enzymes was also found to be piesent The clinical importance of the 
piostatic pioteolytic enzyme has iecently been pointed out by Tagnon 10 11 who 
lepoited the piesence of abnormal amounts of proteolytic enzyme m the blood 
of many patients with metastatic prostatic carcinoma Metastatic caicmoma 
cells w ei e show n to be the origin of the enzyme 

7 Tagnon, H J and Petcrm inn, M L A prop] ismin activator from mammalian tissue 
J Ghn Invest , 28 814 1949 

8 Astrup, T and Pcrmin, P M TibrinoUsis in the nmm il org inism Nature, 159. 6S1 
1947 

0 Von KaulH Iv N and Shettles, L B Rel itionship between human seminal fluid ind 
the" ^ ° U\p Biol and Med, 83:692 ; 1953 

. ' P Schulmin, P and Ivravitz, S C The significance 

of with metastatic cancer of the prostite Cancer, 6* 63, 

1953 

11 1 ignon H J , Shulman P Whitmore, W F md I eone L A Prostatic fibnnoljsin 
Stu<h of a case lllustriting role in hemorrhagic diathesis of cancer of the prostate Am J 
Med 15 875 1953 
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The following case report illustrates the problems encountered when an in¬ 
creased amount of circulating proteolytic enzyme is present in a patient with 
disseminated prostatic carcinoma. 

CASE REPORT 

A 53-year-old white man was first seen on May 5,1953 complaining of general¬ 
ized skeletal pain of 16 months’ duration, accompanied by a weight loss of 40 
pounds. Because of obstructive urinary symptoms he had consulted a urologist 
who made a diagnosis of carcinoma of the prostate. Treatment with oral estrogens 
had been started but, because of only temporary and slight alleviation of pain, 
the patient had discontinued estrogens. Two weeks previously he had vomited 
blood on two occasions, and one week previously he had noticed ecchymotic areas 
on the tibial aspects of both legs. 

Physical examination revealed a pale, chronically ill, white man. The examina¬ 
tion was otherwise essentially negative except for rectal examination which con¬ 
firmed the diagnosis of prostatic carcinoma with local extension. There were also 
ecchymotic areas scattered over both lower extremities. 

Laboratory studies showed a moderate elevation of the serum acid phos¬ 
phatase and a severe normochromic anemia. Urinalysis was negative. Since the 
presence of ecchymoses suggested the possibility of circulating proteolytic 
enzyme, a specimen of blood was obtained for determination of enzyme activity. 
This blood clotted normally, but the clot dissolved completely within 6 hours, 
thereby confirming the presence of the enzyme. Roentgenologic examination 
revealed changes compatible with extensive metastatic carcinoma of the ribs, 
vertebrae, and pelvis. 

Because of the extensive carcinoma with progressive discomfort from bone 
metastases in spite of intermittent estrogen therapy, an orchiectomy was thought 
advisable. Following administration of 500 cc of blood by transfusion a specimen 
of the patient’s blood clotted normally with the clot showing only slight evidence 
of lysis within 24 hours. This was interpreted as evidence that the proteolytic 
enzyme of the plasma had been almost completely neutralized by an antienzyme 
in the transfused blood. After transfusion of a total of 1500 ml. of blood, a bi¬ 
lateral orchiectomy was done under local anesthesia with no unusual bleeding 
being encountered during the operation. A specimen of blood drawn immediately 
prior to the operation clotted normally. Several hours after the operation the 
scrotal swelling had progressed to alarming proportions, and at this time the clot 
of the blood specimen drawn prior to the operation was seen to have dissolved 
completely. The scrotum was reopened and approximately 1500 ml. of liquid 
blood were evacuated. Bulky dressings were applied to the scrotum and pressure 
applied by elastic bandage. 

Postoperatively an attempt was made to neutralize the circulating fibrinolytic 
enzyme by repeated intravenous administration of blood and serum albumin. A 
specimen of blood was drawn every 6 hours for the first seven postoperative days 
with each specimen being observed for a total of 24 hours. At the time the speci¬ 
mens were drawn a transfusion of blood or serum albumin was given if any of the 
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tlucc picMous specimens showed evidence of lysis of the blood clot All blood 
"as collected in steule tubes and kept at the patient’s bedside In addition to the 
abo\c tieatment, 15 mg of stilbcstiol "eie given orally beginmng on the first 
postopeiatn e day 

The hematoma of the scrotum gradually disappeared, and the patient was 
dischaiged on the twentieth postopeiative day with a draining sinus m the left 
scrotum He was instiucted to take 5 mg of stilbestrol 3 times daily Forappiovi 
mately G months the patient remamed well with few pains, but 7 months after 
oichiectomy he again was complaining of severe pains in the back and pehis 
Eight months after operation thcie was no lysis of the patient’s blood clot, no 
ccehymosis, and on-', slight skeletal pam 

DISCUSSION 

Die picscnce of an abnormal amount of circulating pioteolytic enzyme was 
recognized pnoi to operation Because tiansfusions given before the operation 
had lesulted in disappeaiance of the fibrinolysis it was thought that the enzyme 
had been adequately neutiahzed, howcvei, the hemorrhage winch occurred after 
the operation show cd that such w as not the case, vigoi ous efforts being necessary 
to pi event e\sangmnation 

It is liitoiestmg to note that the patient had a very satisfactory' lennssion of 
symptoms with estrogen theiapy following oichiectomy This was in conjunc 
tion with disappeaiance of the abnoimal amounts of proteolytic enzyme in the 
blood and is m accord with the findings of Tagnon 1 ” who considers the remission 
of symptoms and disappearance of the plasma pioteolytic activity to be mdica 
tions of suppiession of the cancel cells Whethei the transfused blood and albu¬ 
min oi the estrogens were instrumental m bringing about the disappearance of 
enzyme activity is impossible to say Concentrated serum albumin was ad- 
mimsteied empmcally because it is known to contain antiplasmm and is effective 
in conditions in which there is abnoimal bleeding as the result of increased cir¬ 
culating plasnnn 3 

Recently 2 patients have been obseived who suffered abnormal bleeding fol 
lowing transurethral lesection of the piostate gland Studies on the blood of 
these patients revealed evidence of a proteolytic enzyme which was lesponsible 
foi abnoimal bleeding as the result of destruction of coagulation factors as well 
as lysis of fibini These cases are reported in detail elsewhere 3 Whethei or not 
the mcieased cnculatmg enzyme was the result of hberation into the circulation 
of the piostatic proteolytic enzyme is a matter of speculation 

In geneial, poisons undergoing surgery' are subject to the hazards of bleeding 
fiom abnoimal plasma proteolytic activity under the following circumstances 
1) when there is activation of plasminogen as a result of the alarm reaction, 2) if 
tissue activ atoi substances are released into the circulation resulting in the act] 
vation of plasminogen, and 3) when proteolytic enzymes from sources such as the 
piostate oi pancreas are released into the circulation 

i' Tagnon H J Schulman, P , Whitmore W F and Ivravitz S C The hemorrhagic 

amome of met istatic prostatic cancer uid its treatment J Cltn Invent , 31 666, 1052 
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The enzyme which has been identified in the plasma of 12 per cent of patients 
with metastatic carcinoma of the prostate has been termed “prostatic fibrin- 
olysin” by Tagnon 10 and is probabty the same enzyme which was studied in the 
semen by Huggins and Neal. 4 The fact that metastatic prostatic carcinoma cells 
were proven by Tagnon to contain the proteolytic enzyme makes obvious the 
analogy between elevations of serum acid phosphatase and elevations of the 
serum proteolytic enzymes in these patients. Hypoprothrombinemia, fibrino- 
genopenia, and lysis of fibrin, which are the results of increased amounts of the 
circulating enz\mie, were seen to disappear following estrogen suppression of the 
prostatic carcinoma. Similarly these abnormalities could be brought on by andro¬ 
genic stimulation of the neoplasm. 

The importance of the enzyme in a patient on whom an operation is contem¬ 
plated is well demonstrated by the reported case. Even though the presence of 
the enzyme was recognized and steps taken to neutralize it, the outcome was 
almost fatal because of the unexpected persistence of the enzyme in amounts 
sufficient to cause lysis of the blood clot. It was only after vigorous therapy with 
blood and serum albumin that hemostasis was maintained. The administration 
of estrogens after the operation undoubtedly played a part by suppressing the 
cancer cells, therein preventing the continuous production of proteolytic enzyme. 

If the presence of the enzyme is not recognized, or if it is not neutralized ade¬ 
quately, surgery is exceedingly hazardous. The most common surgical procedures 
on patients with metastatic prostatic carcinoma are orchiectomy and trans¬ 
urethral prostatic resection. Bilateral adrenalectomy has recently been advocated 
for this condition, but its use is certainly not common. Any patient with meta¬ 
static prostatic carcinoma who is to have a surgical procedure should be carefully 
studied for the presence of increased plasma proteolytic activity. A simple method 
of doing this is to collect a specimen of the patient’s blood in a sterile test tube 
and allow it to clot. The clot should be observed at intervals for 24 hours and, if 
there is no evidence of lysis at the end of this time, the proteolytic enzyme can 
safely be assumed not to be present. Even partial lysis of the clot is evidence of 
increased plasma proteolytic activity. 

TREATMENT 

It is the author’s firm conviction that no surgical procedure should be done on 
a patient who is known to have elevated plasma proteolytic activity. If such an 
elevation is present or even suspected, it is imperative that prophylactic treat¬ 
ment with estrogens be continued until the enzyme activity disappears. Because 
of the possibility of unrecognized plasma proteolytic activity, it is probably 
advisable to give estrogens to all patients with metastatic prostatic cancer before 
doing any operative procedure. 

The albumin fraction of the serum contains the antienzyme (antiplasmin) 
which is known to neutralize the active proteolytic enzyme (plasmin). Under 
normal conditions there is equilibrium between these two, but pathological pro¬ 
teolysis can occur when the amount of enzyme increases or the titer of antienzyme 
decreases. It is not known whether the albumin fraction of the serum contains an 
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antienzyme specific for the piostatic pioteolytic enzynne In the leported case 
intensive tieatment with blood, serum albumin, and estiogens proved effective 
in picxenting lysis of the blood clot Seium albumin has been shown to provide 
sufficient antienzyme in conditions in which there is excess plasmin Theiefore, 
until there is eudence to the contiary, it seems advisable to administer serum 
albumin, plasma, 01 whole blood to any patient who exhibits abnoimal bleeding 
as the lesult of an excess of plasma pioteolytic enzyme, regardless of thesouice 
of the enzy me 

Stefanmi and Gendel 13 extensively nrvestigated a patient with disseminated 
piostatic carcinoma w ho experienced abnormal bleeding as the result of increased 
plasma pioteolytic activity Administration of fresh whole blood, plasma, serum 
and piothrombin weie ineffective in controlling the severe bleeding Following 
adninnstiatioii of cortisone, there was striking and prompt cessation of the bleed¬ 
ing accompanied by laboiatory eudence of decreased fibrinolytic activity' 
Solomon and Stefamni 14 repotted furthei ontheuseof coitisoneandcorticotrophin 
in treating 8 patients with excessive fibimoly'sis Three of these patients had dis¬ 
seminated prostatic carcinoma, while 2 patients had undergone prostatectomy 
foi benign adenoma In oveiy case there was a prompt fall in plasma proteoly'tic 
activity follow mg administration of cortisone or corticoti ophin Tins was thought 
to be due to a rise in plasma antifibimolysm These investigators are of the 
opinion that corticotrophin is more effeetiv e than cortisone w hen used for control 
of the bleeding manifestations of “fibrinolytic states ” 

It is obvious fiam the foregoing discussion that the treatment of abnormal 
bleeding lesulting from the elevated plasma proteolytic activity associated with 
disseminated prostatie carcinoma should have as its objective the following 

1) Restoration and maintenance of blood v olume 

2) Neutralization of the enzyme by administration of serum albumin or plasma 

3) Increasing the cnculating antienzyme by administration of cortisone or 
coiticoti ophin 

4) Preventing continuous pioduction of the enzyme by estiogemc suppression 
of metastatic cancer cells 

SUMMARX 

A case is reviewed of extensive metastatic carcinoma of the prostate with 
abnoimal post-orchiectomy bleeding as the result of a circulating pioteoly'tic 
enzyme The probable oiigm of the enzyme is discussed 

Treatment of the abnormal bleeding is discussed 

13 Stefanmi, M and Gendel, B It Influence of fibrinolysin on the survival in mo of 
vinous coagulation factors and favorable effect of cortisone on “fibrinolytic purpura ” 
Clin Res Proc , 1 5, 1953 

11 Solomon, L and Stefanmi, M Control of bleeding manifestations in fibrinolytic 
states” by corticotropin and cortisone Clin Res Proc , 2 33, 1954 
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PRIMARY AMYLOIDOSIS OF THE LOWER GENITOURINARY TRACT 

JAMES H. McDonald and NORRIS j. heckel 

From the Departments of Urology and Pathology of The Presbyterian Hospital of Chicago 
in affiliation with the University of Illinois College of Medicine, Chicago, III. 

Primary amyloidosis is an uncommon degenerative disease of obscure etiology. 
The mechanisms of formation and character of the deposits are only partially 
understood. In the early literature the German pathologists reported not in- 
frequentlv on the subject as observed in autopsy material. 1 - 5 A number of 
clinico-pathological and experimental studies have appeared in the more recent 
literature and have indicated the involvement of many organ-systems usually 
considered free from the disease. 6 - 14 

Several classifications of the disease have been made from a morphological 
and anatomical viewpoint. 7 ■ 9 ' 13 • 14 King 15 classified the disease on an anatomical 
basis depending upon the location of the amyloid deposit. Bauer and Kuzma 8 
prefer the term “paramyloid” to characterize the atypical distribution and 
staining reactions. Lindsaj' 9 and Dahlin 7 feel that when the mode of formation is 
established all types of amyloidosis will become secondary in classification. 

Primary amyloidosis may be classified as: 1) systemic (diffuse depositions in 
organs involved), or 2) localized (tumefactive or diffuse depositions in the af¬ 
fected organ). It is distinguished from the secondary form by the absence of 
suppurative processes; deposition in unusual sites (trachea, larynx, heart, 
thyroid, skin, lungs, stomach, colon, and genitourinary tract); and irregular 
staining reactions. 

Read at annual meeting, American Urological Association, Los Angeles, Calif., May IS, 
1955. 

I Oberndorfer, S.: Handbuch der Speziellen Patliologischen, Anatomie and Histologie. 
Berlin: Julius Springer, 6/3, 261-265, 1934. 

3 Gruber, G. B.: ibid., 6/2, 207-210, 1934. 

3 Maresch, R. and Chiari, H.: ibid., 6/3, 197-201, 1934. 

4 Solomin, P.: Ueber locales circumscriptes Amyloid in der Harnblase. Prag. med. 
Wchnschr., 22: 3-5,1897. 

5 Luclcsch: Ueber lokale amvloidbildung in der Harnblase. Verhandl. deutsch. path, 
gesellsch., 7: 34-39, 1904. 

6 Dahlin, D. C.: Primary amyloidosis, with report of six cases. Am. J. Path., 26: 105-123, 
1949. 

7 Dahlin, D. C.: Classification and general aspects of amyloidosis. Med. Clin. North 
Amer., 34: 1107-1111, 1950. 

s Bauer, W. H. and Kuzma, J. F.: Solitary “tumors” of atypical amyloid (paramyloid). 
Am. J. Clin. Path., 19: 1097-1112, 1949. 

9 Lindsay, S.: The heart in primary systemic amyloidosis. Am. Heart J., 32: 419-437, 
1946. 

10 Letterer, E.: Some new aspects of experimental amyloidosis. J. Path. & Bact., 61: 
496-198, 1949. 

II Dick, G. F. and Leiter, L.: Some factors in the development, localization and reabsorp¬ 
tion of experimental amyloidosis in the rabbit. Am. J. Path., 17: 741-754,1941. 

11 Hass, G.: Studies of amyloid, II. The isolation of a poh-saccharide from amyloid¬ 
bearing tissues. Arch. Path., 34: 92-105, 1942. 

13 Higgins, H. IV. and Higgins, H. W., Jr.: Primary amyloidosis, a clinical and patho¬ 
logical study. Am. J. M. Sc., 220: 610-615, 1950. 

14 Koletzkv, S. and Stecher, R. INI.: Primary systemic amyloidosis. Arch. Path. 27: 267- 
2SS, 1939. 

15 King, L. S.: Atypical amyloid disease, with observations on a new silver stain for 
amyloid. Am. J. Path., 24: 1095-1115, 1948. 

122 



PRIMARY AMYLOIDOSIS OP LOWER GENITOURINARY TRACT 


123 


We are presenting 3 eases which illustrate the clinical and pathological charac¬ 
teristics of primary amyloidosis of the lower genitourinary tract. 

PRIMARY LOCALIZED (tUMEFACTIVE) AMYLOIDOSIS OF THE URINARY' BLADDER 

.Miss C. L., No. 570967, a white woman, aged 54 years, was admitted to the 
Presbyterian Hospital December 8, 1954 because of painless, intermittent hema¬ 
turia of 7 months’ duration. Cystoscopic examination at monthly intervals 
following the onset revealed a lesion varying from a tiny blood streak on a small 
mucosal elevation to a 3 cm. blue-purple, bleeding, sessile mass. This was located 
in the dome of the bladder to the left of the midline. The variation in activity of 
the lesion seemingly corresponded to an estrus cycle, and a tentative diagnosis of 
Y'esical endometriosis was made. 

The past history' was irrelevant except for five previous hospital admissions 
for appendicitis, uterine fibromas, partial intestinal obstruction, cholelithiasis, 
Bartholin cyst abscess, and osteoarthritis. 

Physical examination revealed no abnormal findings. The blood pressure 
was 128/82, and the pulse and temperature were normal. The blood count and 
urinalysis ivere normal. Excretory urograms were normal. An electrocardiogram 
revealed left Y’entricular hypertrophy, and a chest x-ray was negative. 

On December 9, 1954 a segmental resection of the bladder lesion was per¬ 
formed rei'ealing a 3 cm. mass in the dome of the bladder sharply elevated 
above the surrounding normal mucosa, well localized, purple-red in color, and 
hemorrhagic in character (fig. 1). The postopeiative course was uneventful. 
The Paunz test revealed a Congo red uptake of only 21.6 per cent. The serum 
proteins and A/G ratio were normal. The patient was discharged on the fifteenth 
postoperatii'C day and has remained asymptomatic and in perfect health. 



Fig. 1. G. L. Gross specimen of localized primary amyloidosis of bladder. 
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Ten pietiously lepoited clinical obsenations of pnmaij tumefactive amyloid 
disease localised in the bladdei hare been leucwed' 7 “ 5 (table 1) 

The etiology of pumaiy localized amyloidosis is unknown Multiple myeloma 
is considoied a common antecedent to tins form of amyloid degeneration In fact, 
Ivoletzhy and Steelier 14 gn e myeloma sepaiate recognition in their classification 
of amyloidosis Rosenblum and Kuschbaum" 8 do not belie\e that these local 
deposits ocelli without the piesence of myeloma Bauer and Kuzma 8 feel theie is 
no acceptable explanation of the pathogenesis of local amyloid formation They 
propose the possibility of a local deposition caused by a derangement of protein 
exchange between cell and plasma, and the appearance of abnormal proteins 
secondaiy to local inflammation or tiauma 
The chaiactenstic symptom of the \esical lesion is painless gross hematuria 
This occuned in all ehmcal cases and was painless in nine of the eleven The 
hemonhage into the tissues occurs from peiforation of the blood vessels with 
the walls weakened by amyloid infiltration Malloiy" 7 states that 40 per cent of 
patients with primaly systemic amyloidosis bruise easily due to amyloid mfiltra 
tion of the subcutaneous Yasculai channels The hemonhage also accounts for 
the pmple-ied appearance which, on resoiption and latei hemorrhage, may 
resemble endometriosis on cystoscopic examination Only Ciaig” 1 has mentioned 
the need for the differential diagnosis of endometriosis in the consideiation of this 
form of amyloid disease 

There was no significant sex distubution m this gioup of patients, however, it 
is of interest that over one half hai'o been in the 50 to 00 ago group 
The cystoscopic pictuie Y'aiies greatly m the sexeral reports but generally 
reveals a solid, circumscnbed, elevated, sessile mass with a hemonhagic, irregular 
surface of yellowish tint fiequently oozing blood Occasionally there is mucosal 
ulceiation Almost nwariably the mass appears as an infiltrating neoplasm In 
Leiter's report," 3 it appealed as an extrinsic mass pushing the vesical avail mw ard 
The differential diagnosis of primary tumefactive amyloid deposits in the 
urinary bladdei must include tumor, endometriosis, cavernous hemangioma, 
cystitis cystica and glandularis, and primary systemic amyloidosis involv ing the 
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15 Coibitt, R \V , Broders, A C and Pool, T L Amyloidosis of the urinary bladder 
J Urol , 62 153-157, 1944 
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bladder. Diagnosis may be made by repeated eystoscopic examinations at short 
intervals and biopsy. 

The proper treatment of this lesion when the location is appropriate is seg¬ 
mental resection. However, in five recorded eases transurethral resection has 
been performed and in three instances was successful. The use of irradiative 
methods does not appear to be a logical approach to the destruction of amyloid. 

PRIMARY AMYLOIDOSIS OF THE SEMINAL VESICLES AND PROSTATE 

The seminal vesicles, prostate, and testes were examined at autopsy in an 
unselected consecutive series of 167 male patients for the presence of amyloid. 
Of these, 129 patients were in the age group of 46 to 90 years. 

Primary amyloidosis was found in the seminal vesicles of 2 patients, and in 
one of these it was also found in the prostate. 

Mr. J. M., No. A49-197, a white man, aged 97 years, entered the Presbyterian 
Hospital on the sendee of Dr. Carl Davis, Jr. on August 17, 1949 with a com¬ 
plaint of left leg pain of 2 weeks’ duration. Examination revealed a fracture of the 
neck of the leftfemur. He had urinary incontinence and an enlarged, hard prostate. 
Routine laboratory studies were essentially normal. The serum total proteins 
were 7.28 gm./lOO cc; serum albumin, 3.38 gm./lOO cc; serum globulin, 3.9 gm./ 
100 cc; and A/G ratio 0.86 representing hyperglobulinemia. Treatment consisted 
of surgical approximation of the fracture and supportive care with death oc¬ 
curring on the sixth postoperative day. 

The major findings at autopsy were: primary amyloid degeneration of the 
seminal vesicles and prostate; fracture of the neck of the left femur; basal cell 
carcinoma of the right, ear; fat emboli of the lungs, spleen, and brain; adeno¬ 
carcinoma of the prostate; and adenocarcinoma of the pancreatic duct. 

The microscopic examination of the seminal vesicles revealed an amorphous, 
highly eosinophilic hyaline material in a layer beneath the mucosa (fig. 3, A). 
Occasionally irregular nodular deposits of this material were seen in the stroma 
of connective tissue and smooth muscle (fig. 3, B). This material gave the char¬ 
acteristic metachromatic reaction with crystal violet stain and the usual tinc¬ 
torial reaction with Congo red. 

Microscopic examination of the prostate revealed areas of benign hyperplasia 
and small areas of adenocarcinoma. A localized, rather sharply demarcated area 
of amorphous, highly eosinophilic hyaline material was seen lying in thick layers 
beneath the epithelium of the acini occasionally obliterating the acinar structures. 
There were also irregular nodular deposits in the smooth muscle stroma- This 
material gave characteristic stain reactions for amyloid with crystal violet and 
Congo red (fig. 4). 

Mr. G. S., No. A49-190, a whiteman, aged 60 years, entered the Presbyterian 
Hospital on the service of Dr. A. A. Knight on August 2, 1949 for treatment of 
progressive cardiac decompensation of 6 months’ duration. Physical examination 
revealed a dyspneic patient with marked enlargement of the liver and pitting 
edema of the lower extremities. The patient was anemic. Albumin, casts, and an 
occasional erythrocyte were found in the urine. The serum total proteins were 
6.5 gm./lOO cc; serum albumin, 3.24 gm./lOO cc; serum globulin, 3.26 gm./lOO 
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Tig 3 J M A, showing subepithelial deposition of amjloicl in seminal vesicles of p itient 
with pnmari localized amjloidosis of seminal vesicles and prostate B, showing nodular 
arms of amjloid deposition m connective tissue stroma of seminal vesicle 


cc, and A/G ration, 0 99 lepiesenting definite hypeiglobuhnenna The hospital 
course was uneventful until the fouith day when the patient fell out of bed, be¬ 
came comatose, and died within twelve horns 

Autopsy findings letealcd a primaiy atypical amyloidosis with deposits m 
the seminal vesicles, thyroid, stomach, colon, paneieas, heart, adienals, and 
spleen 
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Fig. 4. J. M. Photomicrograph of prostate illustrating subepithelial and discrete nodular 
depositions of amyloid. 

Microscopic examination of the seminal vesicles revealed a thick layer of 
homogeneous, amorphous, hyaline substance beneath the mucosa of the con¬ 
voluted tubules with little tendency to extend out into the stroma (fig. 5). This 
material gave the characteristic reaction for amyloid with both crystal violet 
and Congo red stains. 

Reference to primary localized amyloidosis of the seminal vesicles has appeared 
only in the German literature. Winklmann 28 reported 2 cases, and Erlach 29 
added 3 cases. Lubarsch, 1 in his review of amyloidosis of the urinary tract, 
agreed that the occurrence of localized amyloidosis of the seminal vesicles is 
unusual and presented 1 case. Wassiljeff 30 reviewed 108 autopsies and found 
only one instance of localized amyloidosis of the seminal vesicles. Schonberg, 31 
in a study of 50 cases at autopsy in 1948, found minimal amounts of amyloid in 
the seminal vesicles of only 4 patients. Dahlin, 6 in reporting 6 cases of primary 
systemic amyloid disease, found amyloid deposition in the vessels of the seminal 
vesicle of one patient. Lubarsch 14 noted similar deposits in two of 3 cases of pri- 
maiy systemic anyloidosis. 

Bursell 32 reported 33 instances of localized amyloidosis of the seminal vesicles 
in 178 autopsy studies. Of these, 159 patients were over 50 years of age. He con- 

28 Winklmann, J.: Uber lokales Amyloid der Samenblasen. Arch. path. Anat., 265: 524- 
535, 1927. 

22 Erlach, E.: Uber Amvloidablagerung in den Samenblasen. Arch. path. Anat., 272: 418- 
429, 1929. 

30 Wassiljeff, A. A.: Uber die pathologischen Veranderungen der Samenblasen (auf 
Grand des Leiclienmaterials). Ztschr. f. urol. Chir., 24: 502-520, 1928. 

31 Schonberg, W. D.: Uber die Bildung und Ruckbildung des subepithelial abgelagerten 
Amyloides der menschlichen Blaschen drusen. Frankfurt. Ztschr. Path., 59: 477-494, 1948. 

32 Bursell, S.: Beitrag zur Kenntnis der Para-amyloidose im urogenitalen System unter 
besonderer Berucksichtigung der sog. senilen Amyloidose in den Samenblaschen und ilires 
Verhaltnisses zum Samenblasclien-pigment. Upsala liikaref. forh., 47: 313-328, 1942. 
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eluded that subepithelial deposits of “paramyloid” in the seminal vesicles is a 
more or less common finding. He accounts for the low incidence in Wassiljeff’s 
study on the basis that most of the patients were under fifty years of age. In an 
effort to explain the high incidence of this disease in his series, Bursell makes an 
association with the age groups. Although he found no amyloid in the seminal 
vesicles of patients under 46 years of age, he found 7.7 per cent in the group 46-60 
years, 22.5 per cent in the group 61-75 years, and 34.2 per cent in the group 76-90 
years. With the greater incidence of amyloid deposits occurring above the age of 
fifty, Bursell termed it “senile amyloidosis of the seminal vesicles.” 

Certainly the discrepancy in the findings of Bursell and those of AVassiljeff, 
Schonberg, and the present study indicates a need for further evaluation of a 
similar series of patients. 

There are various opinions as to the etiology of amyloid degeneration of the 
seminal vesicles. Bursell feels it results from metabolic disturbances; Letterer, 32 
from antigen-antibody reactions; Winklmann, from tissue malignancy; Schon¬ 
berg, from reabsorption and deposition of a pre-amyloid type of secretion formed 
in the lumen of the convoluted tubules with the additional action of heparin. 
The hyperglobulinemia in each of the 2 cases presented here is of interest in the 
further consideration of the etiology. It. is thought that amyloid may represent 
the tissue deposition of excess normal or abnormal globulin proteins. The occur¬ 
rence of carcinoma of the prostate in association with local amyloid deposition 
in one of these patients gives further support to Winklmann’s theory. 

Of interest is the consideration of the possible clinical evidences of this disease 
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as encountered in the seminal vesicles. Well known is the occurrence of hemor¬ 
rhage hi amyloid disease of the bladder and gastrointestinal tract. 33 It is possible 
that hemorrhage may occur from these lesions within the seminal vesicles. In the 
absence of other evidence to account for the hemorrhage, gross hematuria in the 
elderly generally has been ascribed to perforation of vessels in the prostatic 
urethra. It well may be that hematuria in the aged, in the absence of demon¬ 
strable evidence of a causative agent, may be due to the perforation of amyloid- 
weakened walls of blood vessels in the seminal vesicles. 

Dahlin 6 has reported involvement of the prostate in systemic primary amy- 
loidosis in 4 cases and Lubarseh hi 2 cases, 15 while Villasenor 34 found similar in¬ 
volvement in 1 case. It is of interest as an unusual pathological feature but cer¬ 
tainty of questionable clinical importance. 

PRIMARY AMYLOIDOSIS OF THE URETHRA 

While no instance of primary amyloidosis of the urethra was encountered in 
this study, mention of this rare form of the disease is necessitated by its clinical 
importance. The formation of localized tumor-like masses in the submucosa of the 
urethra produces obstruction. Involvement of the anterior, bulbomembranous, 
and the posterior urethra have been reported. 2 ' 17 

The diagnosis has been made only after histological examination of tissue 
removed by sharp curettment or by external urethrotomy. The end results of 
these two methods of treatment seem to be equally satisfactory. 

SUMMARY 

Primary localized amyloidosis of the bladder is a definite clinical entity with 
the principal characteristic of painless gross hematuria. 

It is questionable whether primary amyloidosis of the seminal vesicles is of 
clinical importance. 

The possible association has been made between amyloid degeneration of the 
seminal vesicles and prostate and gross hematuria in the aged. 

The discrepancy in the reported incidence of primary amyloid disease of the 
seminal vesicles has been emphasized. 

122 S. Michigan Ave., Chicago 3, III. 

33 Cooley, R. X.: Primarv amyloidosis with involvement of the stomach. Am. J. Roent¬ 
genol., 70: 428—136, 1953. ' .. 

34 Villasenor, J. B., Rojas, E. and Rivera, I. C.: Amyloidosis primana. Rev. invest. 
Clin., 5: 311-323, 1953. 
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CORTISONE IN THE TRE VTMENT OT EPIDIDYMITIS 
THOMAS J FLORENCE 

Epididymitis is one of the more tioublesome conditions tieated by the urol¬ 
ogist It is manifested by marked incapacitation, seveie pam, and piolonged 
morbidity The cause is probably inflammation proceeding fiom the legion of 
the prostatic uiethra b\ the vas defciens to the epididymis The possibility of 
hematogenous spiead exists, but it is difficult to piove Much of the refractory 
nature and clinical course of this disease ate due to the peculim anatomy of the 
epididymis w Inch consists of many circuitous coils and folds of a small duct en¬ 
cased in a dense co\ cring Infection progresses rapidly to multiple areas of acute 
infection or even small abscesses that have no tubulai outlet foi diamage and 
inadequate ramification of vasculai channels to absorb infection 

The standaid ticatment for this condition is lest, elevation of the sciotum, 
analgesics, and antipyretics The question of heat or cold to the infected pait 
is in dispute Along with many others, I piefei cold m the initial 1 to 3 days to 
abort infection and contiol pain and heat during the piocess of resolution 
Since the onset of the antibiotics, many have been tried My own impiession is 
that they are of mmimnl value but possibly moie efficacious if gn en at the imme¬ 
diate onset of inflammation A few cases lcquire incision when definite laige aieas 
of fluctuation aie present Incision of an enlarged epididymis per sc does not 
hasten healing and is a troublesome musing pioblem Occasional epididymo- 
orcluectomy must be done, rarely is epididymectomy performed in the chronic 
stage Tuberculous epididymitis should be extirpated if i espouse to usual meas¬ 
ures and streptomycin is not complete The value of vasectomy in the preven¬ 
tion of epididymitis is well known and should always be done unless contra¬ 
indicated Infiltration of the spermatic coid with local anesthesia and aspiration 
of a concomitant hydrocele are useful “pearls” m patient comfort and accelera¬ 
tion of healing 

In the past few months the unique and superlative qualities of cortisone and 
allied agents in the treatment of mumps oichitis stimulated an empmcal use 
of cortisone* in combination with the newer antibiotics to routinely treat 
epididymitis Five cases are buefly abstracted 

D E F , a 23-yeai-old white man, had acute right epididymitis He was first 
seen November 17, 1954 The cause was unknown He was tieated by loutine 
measures plus cortisone, penicillin, stieptomycm and achromycin followed by 
rapid dissolution of pam and swelling On Decembei 29, 1954, the testicle, 
epididymis, prostate, and urine weie normal 

D R J , a 28-year-old white man, was seen in the hospital on November 23, 
1954 with right epidulymo orchitis The cause was unknown He was treated 

Read at annual meeting Southeastern Section of American Urological Association, New 
Orleans, La March 20-24 1955 

* In the cases reported here in abstract, cortisone was given b\ mouth e\er\ 6 hours for 
5 to 10 dajs 

Meticorten 5 mg by mouth everj 6 hours, is now being used with equalh good results 
and passibh less side effects 
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by cortisone and achromycin followed by complete control of pain. By December 
1, 1954 the epididymis, testicle, prostate, and urine were normal. 

J. M. D., a 37-year-old white man, was seen in the office on January 21, 1955 
with left acute epididymitis. Urinalysis showed many pus and blood cells and 
2-3 plus sugar. He was treated by penicillin, streptomycin, achromycin and 
cortisone followed by prompt and steady improvement. The glycosuria re¬ 
sponded to diet. On February 16, 1955 the testicle, epididymis and urine were 
normal. 

B. T. M., a 32-year-old white man, was seen on January 25, 1955 with acute 
right epididymitis. He gave a past history of chills and fever, then urinary 
burning and frequency 2 weeks ago. Bloody ejaculation occurred the day previ¬ 
ous to epididymitis. Urinalysis showed 50-100 white blood cells per high power 
field. Treatment consisted of penicillin, streptomycin, achromycin, elkosin, and 
cortisone. On February 4, 1955 the urine was normal and the scrotal contents 
normal. 

L. G., a 37-j r ear-old Negro, was seen February 3, 1955 with right epididymitis 
and acute hydrocele formation. Urine showed 20-30 white blood cells per high 
power field. Therapy instituted was aspiration of lyydrocele, ice bags, penicillin, 
streptomycin, achromycin and cortisone. Healing was moderate^ slow but 
progressive. 

In addition to the generally recognized procedures, cortisone was administered 
to each of these patients. The impression was that healing occurred faster and 
that pain and morbidity lessened. Cortisone has the quality of blocking body 
defenses in the walling-off of infection. It is postulated that in epididjmiitis 
early institution of cortisone inhibits the localization of infection and permits 
effective penetration by the antibiotics. 

403 Boulevard, N.E., Atlanta, Ga. 
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THE SIGNIFICANCE OF HEMATURIA IN YOUNG MEN 
EDWARD GARTAIAN, LT COL , iWC, USAR* 
from the Urology Section, 14lsl General Hospital 

Few unnary difficulties send people scunying fastei to the physician than 
bloody urine Although a xast, virtually inexhaustible liteiature has accumu¬ 
lated emphasizing the importance of hematuria as a signpost pointing to lesions 
of gieat hazaid, especially in the urologie tract, theie apparently exists, as will 
be seen, consideiable doubt and lack of appicciation of the merits of this belief, 
paiticularly regal ding the young adult The following questions anse How often 
does hematuria occur in the young adult male? How much weight should one 
attach to it m this group? What are the probabilities that the underlying patho¬ 
logic process is of grave consequence? How fiequently is it caused by r systemic 
disease? 

Lowsley and Kim in' expiessed the pievalent, opinionf when they said, “In 
well over 50 pei cent of all cases of hematuna the blood is produced bj unnary 
tract tumors, usually malignant, after tumoi, calculus and tuberculosis are 
the most frequent exciting causes ” They add that inflammations and stones 
predominate in the first four decades, tumors theieafter Nowhere, however, 
could a comprehensive answer, certainly none based on a statistical analysis, be 
found to the questions enumerated m the first paragraph This study was pre¬ 
pared in an effort to fill the gap 

Between Januaiy 1, 1951 and November 30, 1953 it was the policj of the 
141st General Hospital to admit all patients, whose primary oi sole cause for 
hospitalization was gioss or microscopic hematuria, to the uiologic section An 
occasional patient did slip into the medical wards, but he was imaiiably tians- 
feried promptly Those cases of hematuria secondaiy to dramatic exents, such 
as lancinating colic, overwhelming injury, all battle casualties, and wheie the 
bleeding was merely a phase of obvious, giave, systemic disease, like hemor- 
lhagic fevei, were not included in this analysis 

During the aforementioned 35-month penod, slightly moie than 1200J non- 
combatant, male urologie patients were hospitalized, of whom 1G3 (about 13 6 
pei cent) came in because of blood m the urine Tins was the most frequent 
reason foi admission, followed by painful scrotal swellings (152) and colic (140) 
These 103 men langed in age fiom 18 to 53, but only three were over 41, there 
weie 41 (25 15 per cent) undei 21, 85 (52 15 pei cent) between 21 and 30, and 
34 (20 80 per cent) between 31 and 40 Slightly over 77 pei cent of the patients 
were between 18 and 30, an age distribution conesponding to that of 529 out- 

Accepted for publication May 19, 1955 

* Present address Urology Section, U S Army Hospital, Fort Sill, OUn 

t A complete bibliography would be many times more lengthy than the presentation 
Onlj those references have been used that either express the consensus of opinion, or 
confirm statements made 

1 Lowsley, Oswald S and Kirwin, Thomas J Clinical Urologj Baltimore Williams and 
Wilkins Co , 1944 

t Clinical abstracts were not kept on all patients discharged during January, February 
and March, 1951 The estimate was based upon a projection of the admission rates for the 
same 3 months of 1952, when troop strengths and climatic conditions were similar 
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patient men studied from the same locale, 2 and almost identical with the other 
1050 odd noncombatant urologie casualties. 

All of the 163 men were subjected to complete urologie investigation, con¬ 
sisting at least of an excretor\ r urogram, ejestoseopy, urine culture and determi¬ 
nation of the antibiotic sensitivity reaction of the bacterial isolate. Twenty-two 
patients required surgery. In the occasional instance where this was not done at 
the 141st General Hospital, because of the then current tactical situation, fol¬ 
lowup notes were obtained from the institutions to which they had been 
evacuated. 

Twenty-two patients (13.5 per cent) were admitted because of microscopic 
blood. In 16, this was found on a routine urinalysis done as part of an annual, or 
re-enlistment physical examination. The remaining six had gone on sick call 
with minor complaints: three because of dysuria and frequency, one each with 
vague suprapubic cramps, a little backache, and perineal distress. Twenty were 
prompt^ hospitalized; delays in the other two, 3 months in one, almost 6 in the 
other (see case 2), were due not to remissions on the part of physicians, but to 
obduration in the patients. In those with gross hematuria, the blood was invari- 
ably bright and fresh, only one instance exhibiting smoky and portwine urine 
(sickle cell anemia). In 78 (48.85 per cent) the passage of blood was unaccom¬ 
panied by other difficulties, while 63 (38.65 per cent) complained of frequency, 
urgencj', dysuria and suprapubic cramps, listed in the order of frequency. Ex¬ 
cluding all obvious emergencies, 122 men with gross hematuria were referred to a 
urologist an average of one month after the onset of their bleeding. Eight men with 
gross bleeding, in whom the source could not be found, were first seen by a 
urologist 3 months after the initiation of hematuria. 

Eight} 7 men, almost half the series, were referred with a diagnosis of “acute 
glomerular nephritis.” This was difficult to understand. Fishberg 8 did state that 
in the insidious onset of the disease “albumin, blood and casts were often the 
first evidence,” and that “unusual very severe cases (may be) characterized by 
copious hematuria and rapid progressive renal insufficiency from the very 
start . . . .” (Italics, A. M. Fishberg.) However, nothing could be found to sug¬ 
gest the belief that acute glomerular nephritis is either the commonest, or even 
a very frequent cause of hematuria in any age group. 

LESIONS PRODUCING HEMATURIA 

Lower urinary tract infections proved to be the cause of bleeding in 112 men 
(68.71 per cent) (table 1). By far the commonest single etiologic process were the 
cystitides. In 49 of these, including the 2 cases of cystitis cystica, the infec¬ 
tions were abacterial; coliforms were isolated in 9 others, and strains of Micro¬ 
coccus pj'ogenes in three. In one case in which Escherichia coli were isolated the 
organism was sensitive to penicillin and all s 3 'mptoms disappeared after the ad¬ 
ministration of 300,000 units of the drug. There was no difference clinically or 
endoscopicall 3 ' between the abacterial and bacterial cases, other than the two 
instances of C3'stitis C3*stica. 

2 Gartman. E. and Leibovitz, A.: I stud}' of non-gonococcic urethritis, presumably vene¬ 
real in origin, based upon 58S infections in 529 patients. Brit. J. Ven. His., 31: 92-97, 1955. 

3 Fishberg. Arthur AL: Hypertension and Nephritic Lea and Febiger: Philadelphia, 1944. 
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Table 1. Causes of hematuria in men between the ages of IS and 53 


I Microscopic | 

rainless 1 

' Painful 

Total | 


R.B C 

Gross 

Gross 

/o 


Lower Tract 


Infections 


1 




Posterior nongonococcic urethritis 

8 

15 

1 

27 


Posterior nongonococcic urethritis 


I 




and basal evstitis 

0 

6 

4 

10 


Posterior nongonococcic urethritis 






limited to prostatic urethra 

3 

1 s 

1 

12 


Totals, nongonococcic ure- 






thritis 

11 

29 

9 

49 

30.06 

Acute hemorrhagic cystitis 

i 

17 

41 

59 


Cystitis cystica 

0 

0 

2 

2 


Totals, cystitis 

3 

17 

43 

61 

37 42 

Acute gonorrheal urethritis 

0 

2 

0 

2 

1.23 

Totals, infections 

32 

4S 

52 

112 

6S.71 

Other Xonsnrgical Lesions 






Prostatic varices 

0 

3 

0 

3 


Stricture urethra 

0 

1 

1 

2 


Stricture urethral meatus. 

0 

1 

0 

1 


Totals 

0 

5 

1 

6 

3.68 

Totals, nonsurgical lesions 

12 

53 

53 

118 

72.39 

Surgical Lesions 






Bladder diverticulum (small) 

0 

0 

1 

1 

0.63 

Tiauma 






Ruptured urethra 

0 

1 

1 

2 


Lacerations, pendulous urethra 

0 

2 

0 

2 


Totals 

0 

3 

1 

4 

2 45 

Tumors 






Papillary caieinoma of the blad- 






der 

1 

1 

2 

4 


Intraurethral verruca . 

1 

1 

0 

2 


Totals, tumors 

2 

2 

2 

6 

3.6S 

Totals, suigical lesions 

2 

5 

4 

11 

0.75 

Grand totals, lov.cr tract legions. 

14 

58 

57 

129 

79.14 
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Table 1 . Continued 


Microscopic 

I i 

Painless i 

Painful ' 

Total j 


j R.B C. 

Gross 

Gross i 

/O 


Upper Tract 


Infections 





1 

Acute pyelonephritis 

1 

1 

0 

2 

1.23 

Other Nonsurgical Lesions 






Polycystic kidney disease.. 

1 

1 

0 

2 

1 

| 

Sickle cell anemia 

0 

1 

0 

i 

| 

Nephrosclerosis . 

1 

0 

0 

i 


Lower nephron nephrosis 

0 

1 

0 

i 


Totals 

2 

3 

0 

5 

1 

! 3.06 

Totals, nonsurgical lesions 

3 

4 

0 

M 

i 4.29 

( 

Surgical Lesions 





! 

Ureteral stones. 

2 

1 

4 

7 

i 

Calculous pyohydronephrosis 

0 

0 

1 

l i 

i 

Massive hydronephrosis 

0 

0 

i ! 

i 


Hydronephrotic ectopic kidney 

0 

1 

0 

i 


Massive hydrouretero- plus hydro- 






nephrosis due to ureterovesical 


, 




stricture 

1 

0 

0 

i i 


Totals 

II 

3 

3 

5 

ii 

6.75 

Trauma 

I 





Contused kidney 

0 

5 

0 

5 i 


Ruptured kidney 

0 

0 

1 

i 


Totals, trauma 

0 

5 

1 

6 I 

3 6S 

Tumors 

i 



1 


Benign solitary cyst of kidney 

1 

0 

0 

1 : 

0.63 

Totals, surgical lesions j 

' 

4 

8 

6 

.8 j 

11.05 

Grand totals, upper tract.. 

7 

12 

6 

25 | 

i 

15.34 

Unknown 

i 

8 

0 

9 1 

5.52 

Grand totals, series 

22 

78 

63 

163 j 

100.00 


(13.50%) 

(47.85%) 

(38.65%) 

1 



The second most frequent cause was posterior nongonococcic urethritis. The 
fact that this disease may be complicated by hematuria has been generally over¬ 
looked. Harkness, 4 in his brilliant monograph on the subject, scarcely mentioned 
it. Yet it occurred in almost 3 per cent of 588 cases studied by Gartman and 

4 Harkness, A. H.: Non-gonococcal urethritis. Edinburgh: E. and S. Livingstone, 1950. 
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Leibovitz 2 ; the author saw a total of 2,267 cases in 35 months and there were 49 
complicated by hematuria, or 2.2 per cent. Wherever there is a high concen¬ 
tration of lone young men, there is apt to be high incidence of nongonococcic 
urethritis and this must not be ignored in the differential diagnosis. 

Of passing curiosity were the two young men in whom an acute gonorrheal 
urethritis was ushered in by violent bleeding. (See case 3.) 

The other nonsurgical lesions of the lower tract were of no special importance. 

Blood}' urination as a cardinal symptom in ruptured urethra is very uncom¬ 
mon. The fact that these two men could void after their injuries led to almost 
fatal delays in hospitalization. One of the lacerations of the pendulous urethra 
resulted from cystoscopy, the other from excessive milking of the penis. Neither 
was of any consequence. Neither tumor nor stones were found in the 
diverticulum. 

Four bladder tumors were found, all grade 1 papillary carcinomas. These 
occurred in a Negro of 20 (case 2), a Negro and Caucasian of 21 (case 1), and a 
white man of 22. Only one presented the classical picture of painless, admixed 
gross hematuria. Bleeding from intraurethral verruca occurred infrequently, 5 but 
these lesions occasionally invade the urethra extensively, even as high as the 
vesical outlet, and are often difficult to distinguish endoscopically from neo¬ 
plasms. 

The processes in the upper tract need little discussion. All were well recog¬ 
nized sources of bleeding. It should be pointed out, though, that hematuria was 
not a usual reason for seeking medical aid with stones; 129, all in the upper tract, 
were seen at the 141st General Hospital and the chief complaint in 121 was pain 
(102 colics, 19 with pain in one of the upper abdominal quadrants). The lower 
nephron nephrosis and two urethral stones in this series of 163 were produced by 
sulfadiazine (case 6). The one case of nephrosclerosis occurred in a Negro of 53, 
referred with a diagnosis of benign prostatic hypertrophy. 

COMPARATIVE GRAVITY OF LESIONS CAUSING HEMATURIA 

Twenty-two patients out of 163 admitted because of hematuria required sur¬ 
gery, or something less than 1 in 7; 26 of the lesions, almost 16 per cent, were 
grave enough to be considered potential hazards to life, while the incidence of 
malignant neoplasms was 24.5/1000. Three out of five of the other 1050 urologic 
patients required surgery at 141st General Hospital, but only 95 (9 per cent) of 
the lesions could be classed as endangering life, while only two malignant tu¬ 
mors, both of the testicle, were found, an incidence 1.91/1000. Thus over twelve 
times as many carcinomas were seen in patients admitted with hematuria than 
in urologic patients complaining of all other difficulties. 

ILLUSTRATIVE CASES 

Case 1. A 21-year-old white man was transferred to the Urologic Section 
January 7, 1951 complaining of recurrent episodes of terminal hematuria in 

6 Gartman, E.: Intraurethral verruca accuminnta; a neglected entity. To be published. 
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conjunction with burning, frequency, urgency, stranguary, and suprapubic 
cramps for about three months. He had been treated intermittently by anti¬ 
biotics for a lower urinary tract infection, and then admitted to the medical 
service with a diagnosis of acute glomerular nephritis. The usual battery of renal 
function studies, including an excretory urogram, disclosed no impairment in 
kidney function. At cystoscopic examination a papilloma, about 2 cm. long, was 
found springing from the left side of the trigone, just inside the vesical outlet. 
The tumor was resected endoscopically and proved to be a grade 1 papillary 
carcinoma. He was followed until separation from the service 18 months later 
and there was no recurrence. 

Case 2. A 20-year-old Negro was evacuated from Korea on June 16, 1953 with 
no complaints. During the pre-embarkation physical examination 6 months 
earlier red blood cells had been found in his urine on several occasions. Before a 
complete evaluation could be done, the patient, who did not wish to leave his 
friends, was shipped overseas. A red bordered tracer was sent after him and it 
found him in a frontline fox-hole. He was evacuated through channels, the micro¬ 
scopic hematuria found at each institution en route. The tactical situation pre¬ 
vented further investigation in Korea. 

A complete study was done at the 141st General Hospital. A long, peduncu¬ 
lated tumor was found arising from the posterior right lateral lip of the vesical 
outlet, almost filling the prostatic urethra. The patient was evacuated to the 
United States as expeditiously as possible because of the tactical situation. A 
subsequent report revealed the lesion to be a grade 1 papillary carcinoma. No 
further followup Avas obtained. 

Case 3. A 23-year-old Avhite man A\ r as admitted to the urologic section on 
February 26, 1952 complaining of violent, painless hematuria since arising. 
Physical examination disclosed a huge prostate and an irretractable prepuce. 
An excretory urogram demonstrated a normal upper tract, the cystogram a large 
prostatic filling defect. On grand rounds the afternoon of February 29, his pros¬ 
tate was palpated by all the visiting dignitaries, including the Surgeon General, 
AFFE, and a visiting urologic consultant from the United States. The next 
morning he awoke with a profuse urethral discharge, typical of gonorrhea, con¬ 
firmed by smears and culture. FolloAving treatment of his gonorrhea with peni¬ 
cillin the “neoplasm” disappeared. He Avas circumcised and discharged to duty. 

Case J h A 21-year-old white man Avas admitted to the urologic section Au¬ 
gust 17, 1951 complaining of terminal hematuria for one month, and frequency, 
urgency, and difficulty in voiding for 6 to 7 months. At 3 a.m. July 5, 1949, he 
had sustained fractures of the pelvis and left femur, for which he had been hos¬ 
pitalized 13 months, Avearing an indAvelling catheter for 8 months. Vesical calculi 
subsequently developed for AA'hich the patient undenvent a suprapubic cysto- 
lithotomy in April 1950. The admitting diagnosis Avas recurrent bladder stones. 
A urologic investigation disclosed large right pyohydronephrosis AA'ith a collec¬ 
tion of small stones in the inferior calyx, and a seA r ere, fiery, secondary cystitis. 
The infective organism AA’as Proteus mirabilis, resistant in vitro to all antibiotics. 
Eight nephrectomy and subtotal ureterectomy AA'ere done AA'ith noteAvorthy ease 
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Fro. 1. .1, prcoperntivc retrograde pyelogram. B, detail of cystogram, 5 months post- 
operativcly, showing reflux up unobstructed operated ureter. C, detail of ictrogradc pvclo- 
gram showing normal left kidney 0 months postopcratively. * 


August 29,1951 under general anesthesia and the wound closed without drainage. 
No obstructive cause for the hydronephrosis was found. Convalescence was un¬ 
eventful. Cystoscopy was repeated on his tenth postopetative day and the 
cystitis was gone. He was evacuated home primarily because of oithopcdic 
difficulties September 10, 1951. 

Case 5. A 19-year-old white man, a cook, was admitted to the Urologic Section 
May 11, 1953 because of the persistent finding of red blood cells in his urine, fiist 
noted during a semiannual food handler’s examination. The patient considered 
himself in the best of health, but stated that he had been troubled with frequent 
backaches for the past 15 months, which he attributed to his work. Aurolwrie 
investigation uncovered a large hydrometer and hydronephrosis, which toot 
over 24 hours to empty, that was caused by a ureterovesical obstruction Ash¬ 
lar, though milder lesion, which drained piomptly, was also found on the rich 
side (fig. 1, A). At surgery, May 25, 1953, a fusiliform, spiral stricture of ;l-; 
intramural segment of the left ureter was found. This was coriected and a frihe 
left indwelling G weeks. Convalescence was uneventful. Following ntre 
duty July 18, 1953 he was dilated regularly for 4 months, at which fin"rir_s; 
complete resolution was found (fig. 1, B and C). He no longer com&S: >f 


backache. 

Case 6. A 20-year-old white man was flown into the urologic <e — -*0 
evening of August 18, 1953 complaining of violent, painless hematuris! - 
followed by suprapubic cramps and then inability to void for overt?). 1 —. 
troubles began when acute, right epididymitis developed lOdar-tv-r. j-p. 
which he had been given a bottle of sulfadiazine. The weather wsreruri-A,— 
the patient did heavy manual labor and averaged about 5 gm. ofti---r I 5,_“ 
He first saw blood in his urine August 12 and informed one riA 
physicians of this, but the drug was not stopped until Aug!/-'/.; -a, A 
of August 15, his urine suddenly became “black with bloof nr'i'xiE ^p-~T 
with knife-like suprapubic cramps. He was admitted toi A;-j-.-v' -~-p 
cystoscopy; sulfadiazine crystals weie washed from both v A— 
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fluids were pushed. He did not void again, nor was any urine found in his bladder, 
after 8 a.m., August 16, 1952. 

The patient was acutely ill, mildly uremic, and had diffuse anasarca associated 
with marked pulmonary edema. His temperature was 101.2F, blood pressure 
140/80, the blood urea nitrogen 28.5 mg. per cent, the blood sulfadiazine level 
3.4 mg. per cent. An indwelling catheter was inserted. The bladder was empty. 
The chaplain was summoned, absolution granted, and all three prayed for the 
patient’s life. Shortly after the chaplain left, urine began dribbling out the 
catheter. The patient then was placed on 25 cc tap water by mouth every 2 
hours and the output, in first 8 hours, was 1000 cc on an intake of 125 cc. By the 
end of the first day he had put out 1800 cc on an intake of 825 cc. He was now 
afebrile, the anasarca and pulmonary edema gone. Subsequent studies showed 
no renal damage. 


SUMMARY 

In a series of over 1200 young, noncombatant male urologic casualties, 163 
were admitted because of hematuria, the most frequent reason for admission. 
One hundred eighteen of these men had relatively innocent lesions of the lower 
tract. 

No cases of acute glomerular nephritis were found, although this was the 
commonest transferring diagnosis. 

In only 5 patients was the cause of the bleeding outside the province of uro¬ 
logic surgery. 

Twenty-six patients, almost 16 per cent, had underlying pathologic processes 
inimical to life. Only 9 per cent of the other 1050 odd urologic patients had le¬ 
sions of comparable gravity. 

I^JThe expectant malignant neoplastic rate in patients complaining of hematuria 
was 24.5/1000, while it was only 1.91/1000 in the other urologic patients, a 
ratio of more than 12 to 1. 


CONCLUSION 

Hematuria in the young man warrants a prompt, complete urologic inves¬ 
tigation in all instances. 
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THE USE OF L-TARTRATE IN DETERMINING “PROSTATIC” SERUM 
ACID PHOSPHATASE. A REPORT OF 514 CASES 

GORDON MATHES, SARA GRACE RICHMOND and DOUGLAS H SPRUNT 

Fwm the Department of Urology and the Division of Pathology and Bacteriology , the Unnersity 
of Tennessee and the City of Memphis Hospitals, Term 

Intel est m serum acid phosphatase has increased considerably since Gutman 
and Gutman 1 in 1938 first reported elevated levels of the enzyme in patients with 
metastases from carcinoma of the piostate Gutman” in 1940 found that 84 per 
cent of patients with prostatie carcinoma with metastases had an elevation of 
serum acid phosphatase Woodard 3 m 1952 i eported 74 pel cent of such patients 
had an elevated scrum acid phosphatase, but 20 per cent of patients w ith wide¬ 
spread metastases failed to show' any elevation of the serum acid phosphatase 
The latter observation, she believes is due to certain types of prostatic carcinoma 
w hich produce too little phosphatase to be demonstrated in the serum 

A few' urologists today have abandoned the serum acid phosphatase determina¬ 
tion in patients with caicinoma of the prostate Since positive levels are most 
commonly found in patients with obvious caicinoma and typical osteoblastic 
metastases, the diagnosis is appaient on rectal examination, plain \-ray of the 
spine and pelvis, and surgical biopsy The test would be more valuable if sig¬ 
nificant elevations were 1) specific for carcinoma of the prostate and 2) found 
to be present before extensive metastases ha\e occurred Woodard 3 found ele¬ 
vated total serum acid phosphatase m only 5 per cent of caicinomas confined to 
the prostate gland and in 31 per cent of locally invasive prostatie carcinomas 
Deloiy, Sweetser and White 4 m 1951 showed that elevated total serum acid 
phosphatase is not pathognomonic of carcinoma of the prostate They reported 
elevated levels in 5 out of 29 cases of cancer other than prostatie, m 13 out of 36 
cases of diseases of the liver and bile tract, m 2 out of 12 cases with various kidney 
diseases, m 1 out of 9 cases of Paget’s disease and in 5 out of 29 miscellaneous 
diseases, such as bronchopneumonia 

The normal amount of serum acid phosphatase arises from liver, spleen, bone 
and kidney tissue as w ell as from the prostate gland Hemolysis of red blood cells 
can pioduce elevation of total seium acid phosphatase and, thus, give “false 
positive” results 

Read at annual meeting, Southeastern Section of Americ m Uioiogicaf Association, Yew 
Orleans, La March 20 24, 1955 

Aided m part bj a grant in aid from the National Cancer Institute of the United St ites 
Public Health Service, Bethesda, Maryland 

1 Gutman, A B and Gutman, E B An “acid'* phosphatase occurring in the serum of 
patients with metastasizing carcinoma of the prostate gl uid J Clin Invest , 17. 473-478, 
1938 

3 Gutman, A B , Gutman, E B and Robinson, J N Determination of serum “acid” 
phosphatase activit} in differentiating skeletal metastases secondar} to prostitic card 
noma from Paget’s disease of bone Am I Cancer, 38: 103-10S, 1940 

3 Woodard, H Q Factors leading to elevations in serum acid glj cerophosphatasc 
Cancer, 5: 236-41, 1952 

4 Delory, G E , Sweetser. T H , Jr and White, T A The use of formalin and alcohol 
in estimation of prostatie pnosphatise I Urol , 66: 724-733, 1951 
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Iii 1949 Abul-Fad’l and King 5 found that the acid phosphatase liberated by 
hemolysis could be destroyed by adding 2 per cent formalin to the incubating 
mixture without affecting the “prostatic” acid phosphatase. Conversely, Fad’l 
and King noted that the prostatic enzyme could be inhibited by adding L-tartrate 
to the incubating mixture. 

Delory, Sweetser and White 4 tested the use of formalin in obtaining “pros¬ 
tatic” acid phosphatase and recommended that its use be routine in order to 
eliminate errors due to hemolysis. 


METHOD 

Fishman and Lerner 6,7 have described the method of determining “prostatic” 
acid phosphatase by the L-tartrate method. The hydrolysis of phenyl-phosphate 
is measured in the absence and in the presence of L-tartrate. The difference 
found in the amount of phenol liberated is believed to represent the inhibition 
of acid phosphatase of prostatic origin. Total acid phosphatase and “prostatic” 
acid phosphatase are expressed in King-Arm strong units, the “prostatic” acid 
phosphatase representing that amount of the total acid phosphatase which is 
inhibited by L-tartrate. 

The normal range for total acid phosphatase is 0.5 to 3.5 King-Armstrong 
units. Fishman and Lerner 7 have tentatively set 0-0.5 units as the normal range 
for “prostatic” acid phosphatase obtained by the L-tartrate method because 
none of their 150 control cases had levels above 0.5 units. They found that of 12 
untreated cases of carcinoma of the prostate, 7 with metastases had elevation of 
both total and “prostatic” acid phosphatase. The 5 cases without metastases had 
normal total acid phosphatase whereas the “prostatic” acid phosphatase was 
elevated in 4 of these cases. Of 8 cases of carcinoma of the prostate which were 
controlled by estrogen therapy, all had normal total acid phosphatase, and 7 had 
normal “prostatic” acid phosphatase, 1 being elevated to 0.7 units. They con¬ 
clude, therefore, that the L-tartrate inhibited acid phosphatase is largely of pros¬ 
tatic origin and that it parallels total acid phosphatase changes during hormonal 
therapy, yet appears to be more sensitive. 

The present study is a comparison of the total and “prostatic” serum acid 
phosphatase levels on 514 patients seen in John Gaston Hospital, West Tennessee 
Cancer Clinic and the Urology Out-Patient Department, using Fishman and 
Lerner’s technique for determining the L-tartrate inhibited “prostatic” acid 
phosphatase 

RESULTS 

1. Controls. Two hundred and thirty-four women and 160 men with no pros¬ 
tatic disease Avere examined, a total of 394 control cases including a large variety 
of medical and surgical diseases and nonprostatic malignancies. Of the 234 

5 Abul-Fad’l, M. A. M. and King, E. J.: Properties of the acid phosphatase of erythro¬ 
cytes and of the human prostate gland. Biochem. J., 45: 51-60, 1949. 

6 Fishman, W. H. and Lerner, F. A.: A method for estimating serum acid phosphatase 
of prostatic origin. .T. Biol. Chem., 200: 89-97, 1953. 

7 Fishman, W. H., Dart, R. M., Bonner, C. D., Leadbetter, W. F., Lerner, F. and Hom- 
burger, F.: J. Clin. Invest., 12: 1034-1044, 1953. 
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Table 1. Phosphatase on female patients 
234, total women examined 
21S, normal range 

16, “prostatic” acid phosphatase above 0.5 units 
2, “prostatic” acid phosphatase above 0.S units 


Diagnosis 

Serum Acid Phosphatase 

Total 

"Prostatic*’ 

Senile keratosis . . 

1.4 

1.05 

Fibroadenoma . ... i 

1.65 

0.65 

Hyperkeratosis 

2.5 

0.55 

Leukoplakia, buccal mucosa . ... 

1.7 i 

0.6 

Cu cci vi\ . . . ... . 

1.5 

0.55 

Tubo ovatian abscess 

2 G5 

0 G 

Ca. cervix post-radiation 

2.4 

0 7 

Rectal fistula 

2.C 

0.55 

Rectal stricture 

2.3 

0.7 

II C V D 

2 0 

0.65 

Ca cervix 

1 50 

0.6 

Uremia 

4 80 

1 0 

Pneumonia 

2.25 

0.6 

Fibroid uterus 

1.90 

0 55 

Fibroid uterus 

0 so 

0 GO 

Myeloid leukemia 

1 65 

0.70 


women examined (table 1), 10 gave values above 0.5 units for “prostatic” acid 
phosphatase, and only 2 wete above 0.S units. Of the 100 men without known 
prostatic disease, 10 had “piostatic” acid phosphatase levels above 0.5 units, 
while only 0 had levels above 0.S units (table 2). The total results show that 
only S of the 39-1 eontiol patients (2 per cent) had “prostatic” acid phosphatase 
levels above O.S units, whereas 32 (S per cent) were above 0.5 units. 

We, therefore, infer that O.S units should be the upper limit of normal for 
“piostatic” acid phosphatase. This level will be further demonstrated in cases of 
benign piostatic hypertrophy. Although wo have been unable to rccheck the 
cases, the S elevations above 0.8 units were probably due to laboratory error or 
temporary elevation of serum acid phosphatase following digital piostatic 
examination. 

2. Benign prostatic lit/pcrhophy. Seventy cases of benign prostatic hypertrophy 
pioven by surgery were examined Total acid phosphatase ranged fiom 0.50 to 
3.10 King-Armstiong units, all within the normal range. The “prostatic” phos¬ 
phatase ranged from 0.10 to 0.S0 units. Thirteen of the 70 had “piostatic” acid 
phosphatase levels over 0.5 units, but none had levels above O.S units. 

3. Carcinoma of the prostate. Fifty cases of carcinoma of the prostate were 
examined. The level of scrum acid phosphatase is dependent upon a) the piesence 
of metastases, b) local extension of the cancer beyond the capsule, and e) the 
degiec of eontiol achieved by hormonal therapy. These 50 cases, thciefore, have 
been classified into two main groups: those not receiving hormonal therapy 
(table 3) and those who have had orchiectomy oi are receiving stilbestrol (table 
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Table 2. Phosphatase ? un on male patients 
160, control patients with no prostatic disease 
154, normal range (“piostatic” acid phosphatase under 0.8 units) 
15, “prostatic” acid phosphatase above 0.5 units 
6, “prostatic” acid phosphatase above 0 8 units 


Diagnosis 

Serum Acid 

Total 

Phosphatase 

“Prostattc” 

Myeloid 

2 30 

0.75 

Tuberculosis 

1.35 

0.55 

Pneumonia 

3 45 


HjC V D; cardiac insufficiency 

4.40 

1.35 

Pneumonia 

2.10 


H C VD 

2 75 

0.60 

Broncho, ca. lung 

2.30 


Fracture 

3 51 


Arteriosclerotic vascular disease 

2 55 

■ ■iV-tl | 

Rupture spleen and liver 

2 50 

0 70 

Stab wound 

3 50 

0.70 

Gastric ulcer 

3.55 

1.00 

Nephrosis 

4 50 

0.90 

Chronic osteomyelitis 

3.30 

1.80 

Ca. colon 

2 35 

1.25 


Table 3. Patients with caicmoma of the prostate receiving no hormonal theiapy 


Patient 


Carcinoma Proven 
b> Prostatectomy 


Acid Phosphatase 


Total 


Prostatic 


I. With meiaslases 


A. B. 

+ 

5.60 | 

3.70 

W. N. 

+ 

1 

3.30 

C. D 

- 

I 1 

31 50 

B L. 

- 


21.90 

J. M. 

— 

1 65 

0 82 

J A. 

— 

3 45 

2.85 


2. Without metastases 


R. D. 

+ 

1.55 

0.20 

G. F. 

+ 

2.65 

1.15 

R P 

+ 

2.50 

1.30 

E. A. 

— 

3.70 

1.30 

J. W 

+ 

4 75 

2 55 

C. K. 


3 55 

2 10 

J. W. 

+ 

4 90 

2.45 

B. M. 

+ (Radical) 

1.90 

0 35 

F. R 

- 

1.50 

0.10 

F. C 

+ 

5 60 

4.40 

J. H. 

+ 

2 10 

1.80 
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Table 4. Patients with carcinoma of the prostate receiving hormonal therapy 


Patient 

Prostatectomy 

Orchiectomy 

Stilbestrol i 

Serum Acid Phosphatase 



| 


Total j “Prostatic” 


1. With metastases 


T. M. 

+ 

_ 

3 mos. 

6 36 

1.74 

E. M. 

+ 

+ 

4 yrs. 

1.14 

0.G0 

A. M. 

+ 

+ 

18 mos. 

2 15 

0.45 

M. S. 

+ 

— 

3 yrs. 

2 15 

0.80 

A. M. 

+ 

+ 

12 mos. 

3 40 

1 50 

W. B. 

+ 

— 

12 mos. 

23 20 

20.70 

H. B 


— 

10 mos. 

6 24 

3.48 

W. H. 


+ 

12 mos. 

2 70 | 

1.14 

H. J. 

— 

— 

8 mos. 

1.25 

0.20 

W. J. 

— 

— 

3 yrs. 

21.30 

19 70 

F. S. 

— 

— 

4 mos 

1 10 

1.07 

M. A. 

+ 

- 

8 mos 

48 45 

44 10 

W. M. 

— 

+ 

1 \vk 

3 30 

1.13 

P. M. 

+ 

— 

2 yrs. 

40 20 

42 60 

C. B 

— 

+ 

9 mos. 

3 15 

1.35 

E L. C. 

+ 

+ 

3 yrs. 

44 9 

41.2 


2 Without mctastascs 


J. A. 

+ 

— 

5 yrs. 

2.55 

0 30 

O. A. 

+ 

- 

9 mos. 

1.55 

0.45 

H. M. 

+ 

+ 

6 mos 

1 35 

0 38 

J. N. 

+ 


9 mos. 

6.40 

1 30 

C. R 

+ 

+ 

2 mos. 

1 25 

0.20 

R. S. 

+ 

+ 

2 yrs. 

1 95 

0.65 

C. T. 

+ 

- 

G mos 

1 00 

0 25 

E. W 

+ 


11 mos. 

1 45 

0.30 

F. H. 

- 

— 

3 mos. 

0 40 

0.0 

B. P. 

— 

- 

6 mos. 

2 00 

0.45 

A. S. 

_ 

- 

8 mos. 

1.55 

0.45 

M. C. P. 

— 

— 

3 mos. 

3 90 

0.60 

A. G. 

— 

— 

9 mos. 

1.50 

0.53 

c. w. 

+ 

+ 

3 yrs 

1 43 

0 30 

H. W 

+ 

+ 

1 yr 

1.58 

0 90 

G. B. 

+ 


9 mos. 

2.48 

0.45 

W. P. P. 

+ 

+ 

3 yrs. 

1.20 

0.15 


4). Each of these tables is subdivided into groups of patients with metastases 
and those without metastases, as demonstrated by x-ray examination of the 
pelvis, spine and lung fields. 

Thirty-one of the 50 eases were proven carcinoma by pathological examina¬ 
tion following surgery. Clinically the remaining 19 cases were carcinoma, 11 of 
which had definite osteoblastic metastases. The “prostatic” acid phosphatase 
was elevated (0.8 units or above) in 29 (58 per cent) of the 50 cases, while only 
17 (34 pci cent) had elevated total acid phosphatase (over 3.5 units). 
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Of the group receiving no hormonal therapy at the time of examination, there 
were 6 with metastases. The “prostatic” acid phosphatase was elevated in all 6 
cases (100 per cent), and the total acid phosphatase was elevated in 4 (66 per 
cent) of the 6 cases (table 3, part 1). Eleven patients in this group had no demon¬ 
strable metastases, but the cancer was locally invasive in all but 1 of these pa¬ 
tients. This single patient (table 3, case 8) had normal total and “prostatic” acid 
phosphatase, as one would expect in an early carcinoma of the prostate. He was 
treated by radical prostatectomy. All the other surgical cases were handled 
transurethrally to relieve obstruction and to confirm the diagnosis. Excluding 
this 1 case of early carcinoma, there were 8 of the 10 (80 per cent) patients with 
local invasion only who had elevation of the “prostatic” acid phosphatase, while 
only 5 (50 per cent) had elevated total acid phosphatase (table 3, part 2). This 
figure of 80 per cent positive cases is considerably higher than Woodard’s 31 per 
cent positive for locally invasive untreated cases. 

The second group is composed of 33 patients who were receiving hormonal 
therapy at the time of examination. Twelve had undergone orchiectomy, and all 
were receiving from 5 to 25 mg. of stilbestrol daily. It is not the purpose of this 
paper to study the effect of hormonal therapy in controlling carcinoma of the 
prostate. However, it has long been recognized that the acid phosphatase level 
often serves as an indicator of the amount of control obtained by hormonal 
therapy. This fact may be demonstrated in the 17 patients without metastases 
on hormonal therapj r (table 4, part 2), only 2 (12 per cent) of whom had elevated 
serum acid phosphatase, total and “prostatic.” Thus, 80 per cent of the untreated 
cases (table 3, part 2) of locally invasive carcinoma had elevated “prostatic” 
acid phosphatase, and onlj r 12 per cent of the treated cases showed any elevation. 

Of the 16 patients receiving hormonal treatment who had metastases at the 
time of examination (table 4, part 1), the “prostatic” acid phosphatase was 
elevated in 13 (80 per cent), whereas only 7 (43 per cent) had elevated total acid 
phosphatase. In these cases hormonal therapj r may have still been producing 
relief of pain, or the carcinoma may have escaped from the temporary control 
achieved by hormonal management. The high acid phosphatase indicates, never¬ 
theless, that the carcinoma was still active in spite of hormonal therapy. 

By combining all the cases with metastases (part 1 of tables 3 and 4) there are 
22 patients, 19 of whom (86 per cent) had an elevation of “prostatic” acid phos¬ 
phatase, while only 11 (50 per cent) showed elevation of the total acid phos¬ 
phatase. Of the 28 patients without metastases, 10 (36 per cent) had elevated 
“prostatic” acid phosphatase, and 7 (25 per cent) had elevated total acid phos¬ 
phatase. 

DISCUSSION 

With comparison of the two methods of determining acid phosphatase the 
L-tartrate inhibited “prostatic” acid phosphatase was found to be positive in 
about 30 per cent more cases than the total acid phosphatase in the above groups. 
In the first group there were 17 patients who were not on hormonal therapy, 14 
(82 per cent) of whom had elevated “prostatic” acid phosphatase, while only 9 
(53 per cent) had elevated total acid phosphatase using the King-Armstrong 
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method of deteimination In the second gioup of 33 patients on hormonal 
therapy, 14 (45 per cent) ga\ e positn e “prostatic” acid phosphatase Ie\ els w hile 
9 (27 per cent) had positive total acid phosphatase One case of particular interest 
(W II, table 4) had a “prostatic” acid phosphatase of 1 14 units when first seen 
Orchiectomj was performed for palliation and stilbestiol was given Two months 
latei the “piostatic” acid phosphatase fell to 0 35 units During the same period 
the total acid phosphatase was always in the noimal range 
4 Effect of estrogens To determine if estrogens m the serum of patients receiv¬ 
ing hormonal therapy had any direct mhibitiic effect upon seium acid phos 
phataso, 1 mg of estrogen (neo ammotm, Squibb) was added to the substrate 


Patients Not on Estrogen Therapy, Total Acid Phosphatase 

After Addition of Estrogen Total Acid Phosphatase 

units 

units 

2 7 

2 9S 

2 45 

2 96 

3 85 

4 15 

5 6 

6 1 

1 65 

2 40 

2 4 

2 9 


in 0 patients not receiving stilbestrol ora% Instead of a decrease, a slight eleva¬ 
tion occurred m the 0 cases chocked, suggesting that theieis no direct inhibition 
from estrogens 

5 Administration of testosterone Fifty milligrams of testosterone propionate 
were given intiamustulaily to G patients, and total and “prostatic” acid phos¬ 
phatases were lepeated 2 hours aftei the injection Three patients had benign 
prostatic hvpertrophy and 3 had prostatic carcinoma It was hoped that the ad 


Benign prostatic hyperplasia 
Acid phosphatase 


Before Giving Testosterone 

Two Hours after Testosterone 

Total 

! Prostatic 

Total 

Prostatic 

units 

units 

units ' 

units 

1 90 

0 8 

1 90 , 

0 0 

1 SO 

0 7 

1 70 

0 6 

1 80 

0 35 

1 10 

0 2 


Carcinoma of prostate 
Acid phosphatase 


Before Giving Testosterone 

Two Hours after Testosterone 

Total 

Prostatic 

Total 

Prostatic 

units 

units 

units 

units 

3 70 

1 30 

1 10 

0 45 

1 45 

0 3 

1 30 

0 4 

3 10 

0 0G 

1 10 

0 2 
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ministration of testosterone would raise the level of acid phosphatase in car¬ 
cinoma from a doubtful range to a positive range without influencing the level 
in benign prostatic hypertrophy. However, no significant effect was noted in 
either group. 

SUMMARY 

A study of the total and “prostatic” serum acid phosphatase of 514 patients 
has been presented with a comparison of the two determinations. The L-tartrate 
inhibitor method of Fishman and Lerner was employed in determining the 
“prostatic” enzyme in the serum of 394 control patients and 120 cases with 
prostatic disease. 

“Prostatic” acid phosphatase levels up to 0.S King-Armstrong units were 
found to be present in normal subjects and many women, the enzyme probably 
originating in the spleen, liver and normal male prostate gland. 

Elevations above 0.S units for the “prostatic” acid phosphatase did not occur 
in 70 cases of benign prostatic hyperplasia. Two per cent of the 394 control 
patients had elevations above 0.8 units, probably due to laboratory error. 

The acid phosphatase inhibited by L-tartrate appears to arise predominantly 
from the prostate gland and from carcinoma of the prostate gland and its 
metastases. 

The “prostatic” acid phosphatase appears to be 30-40 per cent more sensitive 
than total serum acid phosphatase. Of 16 cases of carcinoma of the prostate with 
metastases on hormonal therapy, the “prostatic” acid phosphatase was elevated 
in 13 (80 per cent) patients, and the total acid phosphatase was elevated in only 

7 (43 per cent). Of 10 patients without metastases receiving no hormonal therapy, 

8 (SO per cent) had elevated “prostatic,” and only 5 (50 per cent) had elevated 
total serum acid phosphatase. 

“Prostatic” total acid phosphatase was elevated in all 6 cases of untreated 
prostatic carcinoma with metastases. Both total and “prostatic” acid phos¬ 
phatase were elevated in only 2 of 17 patients with carcinoma of the prostate 
limited to the gland and the periprostatic tissues and clinically 7 ' controlled by 
hormonal therapy. 

The addition of 1 mg. of estrogen to the serum of 6 patients not receiving 
hormonal therapy' produced no reduction of the total acid phosphatase level. 
The indication is, therefore, that estrogen does not directly 7 inhibit serum acid 
phosphatase. 

The administration of 50 mg. testosterone propionate intramuscularly 7 did 
not produce any significant rise in total or “prostatic” acid phosphatase which 
was determined before and two hours after injection of the hormone. 

We wish to thank Drs. Thomas D. Moore and Samuel L. Rabies, professors 
of urology 7 , University of Tennessee, for their encouragement and assistance with 
this study'. 
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CYSTOGRAPHY IN CHILDREN 

] UGLNL C SI MARTIN, JAMES H CAMPBELL and CLAUDE M PESQUILR 

Tlie usual indication for uiologital imestigation in the infant or child is some 
symptom of icsical djsfunctioii Infection may or may not be present Whereas 
the mfoimation gamed from caieful cjstomethioscopy and pyelography is not 
to be minimized, the ralue of loutme cystogiaphy as a radiographic study of 
a esical function in the child cannot be or oily emphasized The demonstiation of 
enlarged bladdeis, tiabeculation, cellules, lcsidual mine and vesicouieteral reflux 
is cleai cut 

^ Cystogiaphj is not new, only some of the techniques Unfortunately, the pro 
Ceduie has been lusting on the shelf Thanhs to Chailes M Ste wart, 1 delaye d 
cystogiaphy Mas mtioduced in 1948 He andT3unge' liaVe nowreported large 
"series with laluablo clinical obsenations BoxsLand_Hutch^hare u tilized cy s 
tographyjn the ladiograplnc study of \esieal funtt ion m thd'p'arapleg ic Hin- 
man 5 and Benjannn^hnve^tudied micturition and t esicouieteral reflux by senal 
roentgenogiaphy and cinefluorography, proceduies certainly uorthy of expen 
mental ralue but mmailable to the ateiage mologist^ 

pnoccDunc 

This method has been follow ed and is done, if feasible, at the time of the 
initial office consultation Small doses of demeiol help contiol the smaller child 
The patient is eathetcuzed foi lcsidual aftei -voiding, the bladder is then filled 
by giant}' until the patient feels full or the liquid lei el begins to navel up and 
doun in the ban el of the syringe A film is made which is termed the “granty 
C}Stogiam ” The catheter is then lemoied and the patient is again uiged to 
void A film made during voiding is taken in the oldor child In the smaller tot, 
where lOiding is cumbersome in the supine oi senn eiect position, the patient is 
allowed to stand 01 sit Immediate!} aftei mictuution is complete, a film is 
taken and teimed “post i oiding cystogram ’’ An emptying film is taken if lefhix 
demonstiates a toituous uietei The icmamder of the urological examination, 
c} stom ethroscopv and pyelography, is completed subsequently 

Admittedly this simplified piocedure has its inadequacies It necessitates some 
pain foi the child, but willful co operation is still present and theieis no ques 
tollable effect of a general anesthetic upon the findings Sodium iodide, 5 pei 
cent solution, is cheap, noniriitatmg, }et not always opaque enough foi good 

Read at annual meeting, Southeastern Section of American Urological Association, Nea 
Orleans, Li March 20 24, 1955 

1 Stewart C hi Delajed cjstogranis 1 Urol , 70 5SS 593, 1953 

2 Bunge R G Further observation with del*v\ ed evstograms J Urol 71*427-434,1953 

3 Bor«, E and Com irr A E Vesico ureteral ieflu\ in paraplegic patients J Urol , 68 
G91-69S 1952 

4 Hutch J and Bunts, It C The present urologic il status of the \\ artime paraplegic 
J Urol 66 218-22S, 1951 

1 Hmman, F , Jr , Miller, G A, Nickel T iml Miller E A Vesical phjsiologv demon 
strnted b> cincrachographj and serial loentgenogiaphj Ridiologj 62 713-719,1954 

6 Benjamin J A , Joint, T T R imsai, G H , W itson J S , Weinberg S and Scott 
W W Cinefluorographie studies of bliddei and uicthrtl function in hum in and dog J 
Urol 73 525-535 1955 
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slide reproduction of vesicoureteral reflux. This regurgitation may be occasion¬ 
ally missed if there is too much delay in getting the post-voiding film, as the dye 
may go up and down the ureter rapidly. 

CLINICAL STUDY 

Gravity cystograms had been used sporadically b}' the authors in the past 
and were confined to some particular problem as J. B., a white boy, aged 5 years. 
He was first seen on January 2, 1954, with fever and pyuria. Diurnal inconti¬ 
nence had been present all of his life. Neither this nor his urine had ever been 
investigated. The nonprotein nitrogen was 37 mg. per cent, but there was no 
appearance of dye even hi 4 hours after injection of neo-iopax. Instead of pro¬ 
ceeding to cystoscopy, it was felt safer to utilize a less traumatic procedure first, 
one which might establish the diagnosis. Catheterization recovered 350 cc re¬ 
sidual. A gravity cvstogram revealed marked vesicoureteral reflux (fig. 1). 

Thanks to the stimulus of Orvar Swenson, personal experience with voiding 
cystography began on March 17, 1954. The first two cases studied are presented 
as follows: Case 1. R. W., a white boy aged 10 years, was referred by another 
urologist for consultation. Removal of the right kidney had been advised; the 
parents wished another opinion. The history was that of mild pyuria twice and 
dysuria once. The examination revealed no residual urine, normal gravity cysto- 
gram, failure of the right kidney to visualize in 30 minutes by excretoiy urog¬ 
raphy, and no appearance of indigo carmine in 15 minutes. A retrograde py- 
elogram suggested an atrophic pyelonephritis and a nephrectomy had been 
recommended. This workup certainly seemed adequate enough, yet a void¬ 
ing c 3 r stogram revealed a dilated posterior urethra, marked regurgitation of me¬ 
dium up the right ureter, a normal sized kidney and engorged pelvis. Obviously 
there was infravesical obstruction. He was returned to his urologist. A retro¬ 
pubic resection of the bladder neck was done, and 5 months later, there was 
good return of function to the right kidney. 

Case 2, T. H., a white boy aged 7 years, was referred for diurnal incontinence 
and recurrent left p 3 r elonephritis. One 3 'ear previously^ a urologist examined him 
and the patient was dismissed because no pathological process was found. Ex- 
cretoty urograms were repeated. There was no change, and they were considered 
normal. He voided with a good stream, and there was no residual. However, a 
voiding c\\stogram (fig. 1) revealed marked reflux up the left ureter. This 
certain bladder neck obstruction was not readity apparent on endoscopic ex¬ 
amination, even with the aforementioned information. True, the bladder was 
trabeculated, but it required “sitting on” the infant McCarthy c 3 ^stourethro- 
scope to allow full distention of the bladder and posterior urethra before the 
fibrosis in the median bar could be demonstrated. Frankly, this slight degree of 
bladder neck obstruction seemed incapable of producing such a marked degree 
of reflux and would not have been evaluated as such without the c 3 r stographic 
findings. 

The demonstration of vesicoureteral reflux in four of the first seven children 
subjected to voiding c\'stography prompted its routine usage. In the 10 months 
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Fig. 1. Case 2. Post-voiding cystogram shoving marked loft vesicoureteral reflux. 

from March 1954 to January 1955, a total of 100 children were given complete 
urological examinations. Sixty were girls, 40 boys. Seventy-four were new pa¬ 
tients, 20 were old. An evaluation of the findings forms the basis of this report. 

CLINICAL FINDINGS 

Estimation of normalcy of bladder size is sometimes difficult. As a rule, most 
childien held more fluid than stated in Campbell’s text. 7 The bladder was con¬ 
sidered enlarged in 12 patients. Whereas trabeculation was seen 70 times endo- 
scopically, this was found only twice in the gravity cystogram or full bladder. 
In the post-voiding film, trabeculation was readily demonstrable as a “wiinkling 
effect” in the 22 patients with residual dye plus endoscopic evidence of trabecu¬ 
lation. Two patients had a diverticulum of the bladder. 

Vesicoureteral reflux in 20 children: 16 girls, 4 boys. Wlieieas 14 cases of ure¬ 
teral influx were detected in the gravity cystogram, an additional 6 cases were 
demonstrated m the voiding or post-voiding film. Unilateral leflux became bi¬ 
lateral m 1 patient after micturition. Therefore, the incidence of leflux was 50 
per cent higher when the act of micturition was initiated and the necessary in¬ 
travesical pressure of voiding against an obstruction was developed. Three girls 
showed slight reflux in the gravity cystogram, but were able to empty this and 
the bladder completely in the post-voiding film. This could be explained on 


Campbell, M.: Clinical Pediatric Urology. Philadelphia: W. B. Saunders Co., 1951. 
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previous dilatations of the urethra. In no patient was reflux found where there 
were not other endoscopic findings of infravesical obstruction. Chronic infection 
of the bladder contributed to valvular incompetence in 3 cases. Size of the ure¬ 
teral orifice gave no indication of reflux. It occurred with orifices of normal size 
in most patients. Also reflux could not be demonstrated in some patients hav¬ 
ing conspicuous^ large orifices. 

Of particular interest was a group of 4 females with unilateral reduplication 
of ureters and pelves plus bladder neck obstructions. Vesicoureteral reflux to 
the lower half of the kidney occurred in all 4 cases. Above the end of the ureteral 
ridge was a saccule when the bladder was distended. It is postulated 8 that this 
sacculation is a weakness in the bladder wall existing posterior to the intramural 
portion of the upper ureter. Reflux occurs because there is no longer any firm 
muscle for the ureter to be compressed against as the intravesical pressure in¬ 
creases. Since the lower ureter conies in farther down, it is felt that the bladder 
is more supportive nearer the trigone and withstands the stress, so that reflux 
does not occur. 

CLINICAL VALUE 

Increasing experience with cystography has assessed certain lessons of prac¬ 
tical value to the procedure: 

A. Re-evaluation of the child who is not doing well should include cystography. 
Of the 26 patients (“old”) examined prior to March .1954, by just cystoure- 
throscopy and pyelography, ten (34.4 per cent) showed vesicoureteral reflux. 
These were all girls. A diagnosis of bladder neck obstruction had keen established 
in nine of the ten and they had been subjected to periodic large caliber urethral 
dilatations, upwards of 24F. Eight had recurrent symptoms of vesical dysfunc¬ 
tion and pyuria, and the degree of reflux demonstrated indicated error in judg¬ 
ment as to initial management. To illustrate: Case 3, K. R., a white girl aged 
18 months, was first examined at the age of 4 months (March 1953) for right 
pyelonephritis. The bladder findings were not considered remarkable, but ob¬ 
struction from the crossing of the reduplicated ureters was considered as the 
etiology of the dilated lower pelvis. She was not returned until 14 months later 
(May 1954), 4 episodes of pyelonephritis having recurred, always preceded by 
cystitis. Cystography revealed marked reflux to the lower right kidney, estab¬ 
lishing the correct diagnosis. See figure 2. 

B. Another lesson learned was the false security of the architecture of the upper 
tract from excretory urography. In 14 patients with marked reflux, only three 
were considered to have abnormal excretory urograms. To illustrate: Case 4, 
V. L. R., a white girl aged 3 years, had normal excretory urograms but marked 
bilateral ureteral reflux due to a collarette of the bladder neck. See figure 3. 

C. What had been originally diagnosed as “ureteritis” in the retrograde pyelo- 
ureterograms of case 5, P. M., a white girl aged 2 years, was actually early 
changes of back pressure from a bladder neck obstruction, and the beginning of 

s Hutch, J. A. - Vesicoureteral reflux in the paraplegic: Cause and correction. J. Urol., 
68 : 457-467 , 1952 . 
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Fig. 4. Case 5. A, “rippling of ureters” in retrograde pyeloureterogiams. This denotes 
early changes of back pressure. B, gravity cystogram with marked vesicoureteral reflux 
and tortuous ureters. 

the dilated, tortuous ureter. This has been noted in six of 20 patients with reflux, 
an incidence of 33.3 per cent, and has been designated the “rippling effect of the 
ureter” for want of a better term. When this is noted in the retrograde pyelo- 
gram, intravesical obstruction must be strongly considered as cystography will 
probably show reflux. See figure 4. 

D. Residual urine, where is it? An explanation for varying residual must con¬ 
sider reflux, for the residual may be in one or both ureters and not in the bladder. 
Case 6, G. S., a white girl aged 6 years, showed reflux up the lower half of a 
reduplicated kidney and ureter on the right in the gravity cystogram. This-was 
increased in the immediate post-voiding film although the bladder was emptied. 
If the patient were catheterized a few minutes after voiding, the ureter would 
have emptied, and there would obviously be residual urine in the bladder. See 
figure 5. 

E. The enlarged, thick bladder, plus dilated ureters, minus vesicoureteral reflux, 
indicates secondary ureterovesical obstruction. The etiology is hypertrophy of the 
longitudinal muscles of the ureter secondary to infravesical obstruction accord- 
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ITa. 5. Case G. Post voiding cjstogram Note empty bladder but marked vesicoureteral 
reflux 



Fig G Case 7 Postoper itive cxcretorj urogram, 1 month Note return of function 
Terminal ureters are tapered as the\ traverse thickened bladder 
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ing to Kretschmer and Hibbs. 9 To illustrate: Case 7, F. L., aged 10, a white 
boy, was referred for investigation of long standing diurnal incontinence. Pyuria 
had been present only 2 weeks. He had 450 cc residual, an enlarged bladder and 
a diverticulum, but vesicoureteral reflux could not be produced in the gravity, 
voiding, or delayed cystogram. Excretory urograms revealed poor function and 
marked dilatation of the upper tract. This was promptly reduced and function 
improved 1 month after retropubic resection of the bladder neck, diverticulec- 
tomy, and suprapubic drainage. Progression of the ureterectasis can be expected 
to cease, provided the infravesical obstruction is relieved. Obviously ureteral 
meatotomies would invite reflux and additional infection. See figure 6 


DISCUSSION 


In a 10-month period, 60 children have been seen with varying degrees of 
bladder neck obstruction. Concomitant strictures of the external urethral meatus 
were common. Only one child has been seen with significant ureteropelvic junc¬ 
tion obstruction during the same period of time. It is obvious, therefore, that 
radiographic studj r of vesical function is of paramount importance. Cystoure- 
throscopy and pyelography alone are inadequate. Burns 10 states that in his ex¬ 
perience, retrograde cystography has been the most valuable of all urographic 
studies of bladder neck obstruction in children. 

The diagnosis of significant infravesical obstruction is not always simple. Ob¬ 
servation of the voided stream may be misleading as it may be normal in size 
and force. Repeated cheeks of residual urine will vary from 0 to 1 or 2 ounces. 
The use of the foroblique lens must be used to readily detect trabeculation. 
Fibrosis in the bladder neck will not be fully appreciated until the bladder and 
posterior urethra are completely distended and the foroblique lens is positioned 
at the inframontane area. Calibration of the urethra with bulbs completes the 
instrumental examination. 

Whereas, it is desirable to make the proper correction of obstructive uropathy 
in the child, it is impossible to predict the existing back pressure effects from: 
1) cystoscopic appearance of the ureteral orifice, 2) nature of trabeculation, 3) 
degree of bladder neck obstruction. Excretory urography and retrograde pyelog¬ 
raphy, likewise, have been misleading. These have also been the observations of 
Stewart. 11 It is logical, therefore, that cystography be part of the diagnostic 
team in pediatric urology. The immediate post-voiding cystogram is considered 
most contributory for the detection of residual urine and serious vesicoureteral 
reflux. Delayed cystography is a good procedure, but the additional time re¬ 
quired (15 minutes versus 2-3 hours) does not compensate for the very occasional 
case of vesicoureteral reflux missed by voiding cystography. 

Treatment may be conservative or operative. Many patients with slight ob¬ 
struction and minimal findings respond well to dilatation. Ihis is a compara- 


9 Kretschmer, H. L. and Hibbs, W. G.: A study of the vesical end of the ureter in hydro¬ 
nephrosis. Surg., Gynec. & Obst., 67:170-186, 1933. ,, , 

10 Burns, E., Pratt, M. A. and Hendon, R. G.: Management of bladder neck obstruction 

m i^SteivarE C JVK Delayed^wJtography. Bull. Moore-White Med. Found., 6:49-52,1954. 
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tively leccnt senes (Match 1954 to January 1955), and the results of endoscopic 
•versus open surgery aie inconclusive to date The Bradfoid Young 1 ” piocedure 
or the Bonnin modification 13 is the present method of choice by the authors 
Vesicouieteroplasty as desenbed by Hutch 3 and Bunge” has not been tried on 
the uieter with reflux It would seem that adequate removal of the infiavesical 
obstruction would take caie of the leflux Three postoperative cautions are 
woithy of mention- 1) close followup of the patient, including penodic urethral 
dilatations and repeat cystograms, 2) establishment of frequent voidings m the 
patient with reflux, 3) maintenance of the child on mmai 3 antiseptics for a long 
period of time 

suvmi vm 

An attempt has been made to show the value of cystogiaphy in children 
Peisonal experiences with combined giavitj- and voiding cj-stography have been 
piesented Yesicoureteial reflux has been demolish ated in 50 per cent more pa¬ 
tients aftci voiding cystogiaphy The incidence of leflux was ten in 74 new, 
consccutiv e patients (13 5 per cent) 

Excietory uiograms are misleading as eleven of 14 patients (78 5 per cent) 
with serious vesicouieteral reflux were considered to have noimal pyelograms 

The “rippling of the uretei” m the retrogiade pyeloureterogi am maj indicate 
the effects of leflux, being piesent m G of 20 patients 

It is felt that icdupheation of the meter predisposes the uppei meter to 111 - 
competency when theie is concomitant infiavesical obstruction 

CONCLUSIONS 

Investigation of the pediatric urological pioblem is incomplete without cystog¬ 
raphy The additional time required to properly study the patient will be well 
rewarded by moie accurate evaluation of each problem and by the feeling of a 
job well done 

940 Margarcl Place, Shicieporl, La 

12 Aoung, B W A retrograde approach to vesical neck obstiuction in children Surg , 
Gv nec A Obst , 96: 150-15J, 19S3 

11 Nesbit.lt M and Crensluw, W B Treatment of bladder neck contracture bj plistic 
operation J Urol , 73 516-519 1955 
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ABDOMINAL VENOGRAPHY IN UROLOGICAL DIAGNOSIS 


JOSEPH J. KAUFMAN, DONALD E. BURKE and WILLARD E. GOODWIN 

From the Division of Urology, Veterans Administration Hospital and the University 
of California Medical Center, Los Angeles, Calif. 

Although roentgen visualization of the inferior vena cava has a limited sphere 
of application, it may occasionally provide information of considerable impor¬ 
tance in urological diagnosis. Renal and adrenal tumors frequently involve the 
vena cava by direct venous extension of tumor thrombus or by external com¬ 
pression. 1 - 2 > 3 Testicular tumors commonly metastasize to retroperitoneal 
lymph nodes and cause compression or deformitj’- of the inferior vena cava. 
Anomalies of the vena cava may involve the ureter as in retrocaval ureter. 
Abdominal venography in such instances may provide information which is 
unobtainable by other clinical methods. 

Development of abdominal venography is relatively new and incomplete. The 
first description of roentgen visualization of the inferior vena cava was made in 
1935 by Dos Santos 4 but only in the last decade have other reports of its use 
appeared in the literature. 5 ' 10 The methods used for outlining the vena cava have 
consisted of injection of contrast medium into the veins of the leg or thigh by 
surgical exposure or percutaneous venipuncture. Our methods are described 
elsewhere in detail. 11 These involve bilateral, percutaneous femoral vein puncture, 
translumbar vena cava puncture or percutaneous femoral vein catheterization. 
Blood pressure cuffs on the thighs and the Valsalva maneuver have been em¬ 
ployed to concentrate the contrast medium in the abdominal veins during x-ray 
exposure. 

Figure 1 illustrates anatomical relations of the inferior vena cava. Figure 2 
illustrates the major paracaval collateral circulation. The communication of the 
inferior vena cava with iliolumbar, vertebral and azygos venous systems are 
abundant. Extensive collateral circulation accounts for the paucity of clinical 


Read at annual meeting, American Urological Association, Los Angeles, Calif. May 19, 
1955. 

1 Judd E. S. and Scholl, A. J.: Thrombosis and embolism resulting from renal tumors. 

J.A.M.A.’, 82: 75-78, 1924. t „ , 

2 Ney, C.: Malignant renal thrombosis; 10 cases. J. Urol., 55: 383-390, 1946. 

3 Hyman, A. and Leiter, H. E.: Surgery of the inferior vena cava in urologic conditions. 

J. Urol., 45: 813-824, 1941. * ^ T , . 

4 Dos Santos, R.: Phlebographie d’une Yeine Cava Infeneure Sutures. J. d’urol., 39: 

5SG_ an( j Castellanos, A.: Diagnostico Radiologico de la Thromboflebitis de la 

Cava Inferier. Arch, de med. inf., 15: 98-108, 1946. 

6 Farinas, P. L. Abdominal venography. Am. J. Roentgenol., 68: 599-602, 1947. 

- O’Loughlin, B. J.: Roentgen visualization of inferior vena cava. Am. J. Roentgenol., 

^*M51ivier C.: Techniquede la radiographie de la veine cava inferieure. Mem. Acad, de chir., 
77: 324—325 1951. 

"o Stable, 'll). P., Milanes, B., Casanova, R. and Bustamante, R.: Arch. Med. San Lorenzo, 

R and McCov, C. R.: Translumbar aortography as a diagnostic procedure 
in urology ’with notes on cava! phlebography. Am. J. Roentgenol., 73: 533-573, 1955. 

11 Kaufman J J and Burke, D. E.: Abdominal venography: Methods of roentgen visuali¬ 
zation of the inferior vena cava. To be published, Am. J. Roentgen. 
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Fig. 1. Anatomical relations of the inferior vena cava 



Fig. 2. Artist’s drawing of major paiacaval collateral channels 

signs and symptoms when the inferior vena cava is partially or completely 
occluded below the renal veins. 12 * 13 Figure 3 is a normal vena cavagram obtained 
by injection of 25 cc of urokon 70 per cent simultaneously in each femoral vein. 
The abdominal vena cava is outlined in its entirety. Slight reflux into the internal 
iliac veins is commonly seen during the Valsalva effort. 

CASE REPORTS 

Case 1. R.M. (GH 36531), a 60-year-old white man, had a right nephrectomy 
for hypernephroma in January 1953. At the time of surgery there was no evidence 
of distant metastases or local extension of the renal tumor. However, tumor 
thrombus was found in the renal veins on gross examination of the resected 

12 Wakefield, E. G. and Mayo, C. W : Obstruction of the vena cava distal to the renal 
veins J. Missouri M.A., 31: 92-96, 1934 

13 Keen, J A.: Collateral venous circulation in a case of thrombosis of the inferior vena 
cava and its embryological interpretation. Brit. J. Surg,, 29: 105-10S, 1941. 
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Fig. 3. Normal vena cavagram obtained by bilateral femoral venipuncture percutaneouslv 

specimen. The patient did well postoperatively for a period of 8 months but 
then began to experience deep abdominal pain and mild pain and edema in both 
lower extremities. There was no weight loss, and x-ray examination of the 
chest disclosed no metastases. Excretor}’- urography revealed a normal func¬ 
tioning left kidney. Reoperation for a “second look” was considered until vena 
cavagram, done in September 1953 by percutaneous puncture of the femoral 
veins, revealed a large filling defect of the upper abdominal vena cava suggestive 
of tumor thrombus (fig. 4 , A). Pulmonary metastases subsequently developed 
and the patient died. At autopsy, 3 months following the vena cavagram, a large 
malignant tumor thrombus was found extending from the vena cava to the right 
auricle. 

Case 2. R.H. (GH 51680), a 33-year-old white man, entered the hospital 
complaining of hematuria and left upper quadrant mass. A retrograde pyelogram 
on February 24, 1955 disclosed a bizarre deformity of the pelvis and calyces with 
displacement and compression by a mass in the medial portion of the kidne\ r . 
The clinical diagnosis was renal tumor. Translumbar aortography showed no 
pooling of dye. Vena cavagram revealed lateral displacement of the midportion 
of the inferior vena cava with notching of the medial border suggestive of external 
node compression (fig. 4, B). A large Wilms’ tumor of the left kidney was re¬ 
moved thoracoabdominally. Numerous pericaval metastatic lymph nodes were 
found. Because of the extent of involvement no node dissection was attempted. 

Case 3. S.S. (GH 48734), a 54-year-old white man, had a left nephrectomy in 
September 1954 for hypernephroid carcinoma. Renal vein involvement by tumor 
thrombus was noted in the specimen. The patient re-entered the hospital 4 
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Fig. 4. A, vena cavagram showing large filling defect caused by intraluminal tumor 
extension from hypernephroma, right kidney. B, vena cavagram showing lateral displace¬ 
ment of the vena cava with notching of the medial border suggestive of external node com¬ 
pression. C, vena cavagram showing subtotal block by tumor thrombus. Extensive col¬ 
lateral venous channels are seen. D, vena cavagram showing filling defect secondary to 
tumor thrombus (hypernephroma). Presacral collateral circulation is evidence of partial 
caval block. 

months later complaining of abdominal pain. There was no evidence of ascites, 
leg swelling or dilated superficial abdominal veins. A vena cavagram showed a 
subtotal block of the inferior vena cava by tumor thrombus with extensive 
collateral venous channels, i.e., ascending lumbar and vertebral veins (fig. 4. C). 

Case 4* E. 0. (GH 51924), a 55-year-old white man, was admitted to the 
hospital because of gross hematuria. Retrograde pyelography disclosed a large 
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tumor of the left kidney deforming and attenuating the calyces. Aortograply 
revealed laking of dye suggestive of hypernephroid carcinoma. The left kidne 3 r 
was removed on March 25, 1955 through a lumbar incision. At the time of 
surgery tumor thrombus was found in the renal vein, and extension of renal 
tumor into the inferior vena cava above the left renal vein was suspected al¬ 
though not confirmed. Two weeks post operatively vena cavagram was performed 
by catheterizing the right femoral vein percutaneously. Figure 4, D shows a 
filling defect in the inferior vena cava compatible with tumor thrombus. It also 
demonstrates presacra], collateral, anastomotic channels indicative of partial 
occlusion of the vena cava. 

Case 5. E.R. (GH 47854), 24-year-old Mexican man, sustained trauma to the 
right testis in 1951. Two years later an enlarged testis was noted on routine 
examination and surgeiy was advised. In May 1954 simple right orchiectony 
was performed at another hospital and revealed embryonal carcinoma. The 
patient was referred to this hospital for x-ray therapjx On July 8, 1954 x-ray 
examination of the chest suggested hilar node enlargement. Presacral oxygen 
insufflation was done and no ascent of gas was noted on the right side. On July 
15, 1954 abdominal venography was performed by percutaneous injection of the 
right femoral vein (fig. 5). The roentgenogram clearly shows scalloping of the 
vena cava secondary to extrinsic node compression. Extensive collateral circula¬ 
tion through the arcaded vertebral plexus is evidence of partial occlusion of the 
vena cava. One month later a chest film revealed multiple pulmonary metastases. 
The patient died outside the hospital on October 7, 1954. Xo autopsy was ob¬ 
tained. 

Case 6. J.R. (GH 11312), a 35-year-old white man, had a right orchiectomy in 
1949 for seminoma. He was treated with radiation therapy to the retroperitoneal 
area and to the mediastinum postoperatively. He did well for 4% years. Then 
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Fig. 6. Complete block of inferior vena cava secondary to metastatic nodes from semi¬ 
noma of testis. 

he began to have pain in the right flank and right lower quadrant. On admission 
there was no evidence of chest metastases. Excretory urography revealed mild 
right hydronephrosis with medial deviation of the mid-ureter suggestive of 
extrinsic pressure. On March 17, 1955 an abdominal venogram was done by 
bilateral percutaneous femoral venipuncture. No ascent of dye was seen in the 
vena cava, and extensive collateral ciiculation through the vertebral plexus and 
ascending lumbar system confirmed the complete block of the vena cava (fig. 0). 
On March 2S, 1955 surgical exploration corroborated the radiographic findings 
of inoperable retroperitoneal lymph node metastases. The patient was given 
additional radiation therapy. 

DISCUSSION 

In 1911 Pleasants 14 collected 314 cases of obstruction of the inferior vena cava. 
Fifty of these (10 per cent) were due to neoplastic invasion. In 1924 Simpson 16 
added 28 cases of inferior vena cava obstruction by direct tumor invasion. 
Fifty pei cent of tumor invasions of the inferior vena cava were secondary to 
renal neoplasms. In respect to this it has been estimated that 23 per cent of renal 
tumors invade the renal veins. 16 Twenty per cent of the cases of caval obstruction 
were due to involvement by testis tumors in the form of extrinsic node com¬ 
pression or by direct invasion of the wall of the vena cava. Adrenal tumors 
accounted for 9 per cent of the caval obstructions and were due entirely to direct 

14 Pleasants, J. II : Obstruction of inferior vena cava with a report of 18 cases. Johns 
Hopkins Hosp Rep., 16: 363-548, 1911. 

15 Simpson, W. E.: Tumor thrombus of the inferior vena cava. Ann. Clin. Med., 3: 29-SG, 
1924. 

16 Melbas, II Z.’ Functions of the vertebral venous circulation. Bull. U Minn. Med. 
Found , 22: 213-224, 1051 
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growth through the suprarenal veins into the vena cava. Retroperitoneal sar¬ 
comas and tumors of the liver, pelvic bones, stomach, uterus, ovary and pancreas 
accounted for the remainder of malignant tumor obstructions of the inferior 
vena cava. 

It has been emphasized repeatedly that the clinical picture associated with 
inferior vena cava obstruction is usually mild. 17 - 18 In 50 per cent of reported cases 
there were no clinical symptoms suggestive of caval obstruction. It is now well 
known that ligation of the inferior vena cava below the renal veins is well toler¬ 
ated and is frequently unassociated with the development of signs or symptoms 
such as leg edema. 1S The absence of signs of inferior vena cava obstruction is due 
to the deep collateral venous system consisting of the vertebral veins, ilio-lumbar 
and ascending lumbar veins communicating with the azygos and hemi-azygos 
systems. There are rich anastomoses occurring segmentally which connect the 
lumbar veins to the vertebral venous plexus. These collateral veins can apparently 
operate adequately to drain the venous return of the pelvis and lower extremities 
even when the inferior vena cava is suddenly occluded. This explains why ascites, 
dilated superficial abdominal veins and persistent leg edema are not more fre¬ 
quent sequelae of inferior vena cava block. When the iliac veins are involved by 
thrombosis or compression, leg edema is more common since effective collateral 
circulation stems largely from the iliacs. 

Obstruction of the middle third of the vena cava at the level of the renal 
veins is not well tolerated unless adequate collateral venous return from the 
kidneys has been developed. Lespinasse 19 showed experimentally that the vena 
cava can be ligated above both renal veins with relative impunity provided that 
preliminary ligation of the vena cava is done below the renal veins and that 
time is then allowed for collateral channels to open. Ripstein and Miller 20 re¬ 
cently reported a case of almost complete sudden occlusion of the inferior vena 
cava above the renal veins. Passive congestion of the kidneys led to renal failure 
and uremia. The use of the artificial kidney allowed time for development of 
collateral venous return. When this occurred, renal function was restored and 
the patient recovered. These reports suggest that the vertebral venous plexus 
and the ascending lumbar and azygos S3 r stems are sufficient to maintain venous 
drainage from the kidneys—particularly if caval ligation below the renal veins 
is done to decrease the burden on the collateral venous system draining the 
kidneys. Occlusion of the upper third of the inferior vena cava often produces a 
dramatic clinical picture (Budd-Chiari syndrome). If the hepatic vein or its 
ostium is involved, enlargement of the fiver and spleen with ascites and jaundice 
often develops. 

The demonstration of caval disease by abdominal venography may seriously 
alter the treatment and prognosis. Scholl and Judd 1 stated that extension of 

17 Bejan, J and Cohn: Sur la ligature de la veine cava inferieure etude experiment ale. 

Rev. de chir., 43: 302, 1911. . . 

18 O’Neil E. E.: Ligation of the inferior vena cava m the prevention and treatment of 
pulmonarv embolism. New Eng. J. Med., 232: 641-644, 1945. 

19 Lespinasse V.: Ligation of the vena cava above the renal veins with and without 
nephrectomv. Quart. Bull. Northwestern Lniv. Med. Sch., 21: 312, 194 1 . 

20 Ripstein, C. B. and Miller, C. G.: Obstruction of the inferior vena cava above the renal 
veins. Ann. Surg., 130: 95S, 1949. 
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tumois into the renal a eins and a ena cav'a greatly mcieases both immediate and 
late moitality statistics in which neplnectomy is perfoimed for malignancy 
They showed that when the renal \em is invohed only 11 per cent of patients 
have a life expectancy of fiom 3 to 14 yeais Dean 21 emphasizes that results of 
nephrectomy for caicinoma indicate that most opciations aie not sufficiently 
radical He advises removal of all peruenal fat and a clean dissection of nodes 
and lymphatics about the gieat a essels up to the diaphragm He also states that 
opening of the mfeiioi vena car a to icmove a tumor thrombus may be necessary 
Belt” reports an instance wheie a patient lived over 12 years without evidence 
of tumoi recuirence following nephiectomy for carcinoma extending into the 
a ena cav a and w here a lai ge tumor thrombus ivas i emoi ed fi om the cax'a tin ough 
the opened lenal vein Other urologists feel that such attempts to remove tumor 
thrombus from the a ena caAa aie futile gestures, but agree that lemoral of a 
segment of infeiior x'ena cava below the lenal veins may aid en bloc excision of 
a large tumoi adheient to the vena cava 23 " 4 23 Removal of part of the Avail of 
the mfeiioi a ena cav'a w here the tumor is attached, along a\ ith the renal a ein and 
kidney on that side may at times be indicated Such ladieal surgery can be 
made moie feasible by preoperatiA'e knowledge of the presence of intiacax'al ex¬ 
tension of tumor thrombi oi of caval fixation by tumor For this reason abdominal 
venogtaphy should be pait of the preoperatiA'e investigation of any patient xnth 
an advanced lenal tumor 

Demonstration of gross deformity and compression of the inferior A'ena cava 
by retiopeutoneal lymph node metastases from testis tumors can preclude the 
feasibility of ladieal ictroperitoneal node dissection In these cases reliance 
must be placed on ladiation therapy alone However, a noimal vena cavagram in 
a case of testicular neoplasm does not exclude metastatic disease of letropen- 
toncal lymph nodes In our series we have not demonstrated retiopentoneal 
lymph node metastases fiom carcinomas of the bladdei or prostate How'ever, 
it is well known that such tumois frequently metastasize to retroperitoneal 
lymph nodes Abdominal venogiaphy may occasionally demonstrate such 
conditions when the clinical diagnosis of metastatic disease is obscure 

We feel that the indications for abdominal venography are as follow's 

1) To confirm suspected cav'al obstruction when there are ascites, dilated 
superficial a eins and leg oi scrotal edema 

2) Toasceitain the presence of caval disease when there are no chmcal signs 
oi symptoms to suggest obstruction (renal, testicular, adienal and possibly 
bladdei and prostatic cancels) 

3) To detect tumoi thrombus formation in the vena cava when advanced renal 
and adienal neoplasms are known to exist 

21 Dean \ L The surgical treatment of tumors of the gemto urmarj organs J Urol , 
70 246 256 1953 

22 Belt L Person il commuication 

23 Fole\, F E B , Muhane\, W P , Richardson, E J and Victor, I Radical nephrcc 
toim foi neoplasm J Urol , 68 39-40, 1952 

24 Marshall V F and Schmidlapp, C J Partial excision of the inferior vena cav i in the 
remo\ il of tumors Cancer, 2 316, 1949 

25 Donovan H A Maltgnuit right hidnej removed at operation together with i short 
length of \ena ewa Brit J Urol , 17 107, 1945 
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4) To demonstrate the course of the vena cava in relation to the ureter when 
retrocaval ureter is suspected. 

5) To aid in diagnosis of retroperitoneal tumors such as lymphomas or meta¬ 
static tumors when the primary source is unknown. 

6 ) To localize retroperitoneal tumors, primary or metastatic, in order to plan 
x-ray therapy. 

We have performed vena cavagrams in 50 patients and except for transient 
discomfort associated with extravasation of dye outside the femoral vein in 
approximately 20 per cent of cases we have seen no untoward effects resulting 
from its use. The procedure is as safe as intravenous urography. The contra¬ 
indications to abdominal venography are sensitivity to the organic iodide prepa¬ 
rations and the presence of active thrombophlebitis of leg or pelvic veins. We 
feel that the dangers of dislodging tumor thrombi from the inferior vena cava 
are negligible since insufficient pressure is created in this distensible organ. 

SUMMARY 

Urologists have not yet generally availed themselves of abdominal venography 
to aid in diagnosis of genitourinary tumors and their spread. 

Roentgen visualization of the inferior vena cava is a relatively simple diag¬ 
nostic procedure. It can be performed by bilateral femoral venipuncture, trans- 
lumbar caval puncture or percutaneous femoral vein catheterization. Femoral 
venipuncture is the simplest and can be performed on the ambulatoiy patient. 

We have used caval phlebography to demonstrate invasion and compression 
of the inferior vena cava by renal and testicular neoplasms, and to aid in the 
diagnosis of retrocaval ureter. 

Complete obstruction of the inferior vena cava below the level of the renal 
veins is well tolerated. Often it produces only minimal symptoms owing to the 
rich, deep, collateral venous return. 

True radical surgery for renal tumors may occasional^ necessitate removal of 
a segment of vena cava or extraction of caval tumor thrombi. Preoperative 
vena cavagrams may provide information which will be helpful in planning 
radical surgery. 

The demonstration of retroperitoneal metastasis from genitourinary tumors 
by abdominal venography may seriously alter prognosis and may preclude 
operability. 

A vena cavagram is useful in confirming the diagnosis of retrocaval ureter. 

CONCLUSIONS 

In conclusion, we believe that abdominal venography deserves further use 
among urologists. Although indications for caval phlebography are not common 
and the method will never become widespread, it is a useful procedure in selected 
cases and may 30 eld valuable information where the diagnosis of caval disease 
is otherwise unobtainable by clinical means. It is a simple procedure without 
significant risk. The information derived may be of importance in determining 
the method of treating tumors of the kidney, adrenal and testis; and in the study 
of these tumors, abdominal venography fills a definite need in our diagnostic 
resources. 
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NEW TECHNIQUE OF TRANSLUMBAR AORTIC CATHETERIZATION 

JORGE CUfiLLAR 

Alter doing aortographies for some time with a regular No. IS aortography 
needle, I thought that if I could use a larger special needle with a wider interior 
diameter, I could pass a catheter through it to any level in the aorta and maybe 
even to the renal artery. 
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I considered the procedure safe after Knowing the works of Euler and Wick- 
bom, some of \\ hich were published in the .'1 chi HodioloQtcQj Stockholm, 
November 1952, where Euler evaluated the relationship between needle caliber 
and hematoma formation. 

Based on this, I designed a silver trocar with an external diameter of 1.7 mm. 
that allowed a German Cournand No. 4 catheter through its interior. The stylet 
used was a regular No. IS aortography needle (fig. 1). 

Head at annual meeting, Southeastern Section of American Urological Association, New 
Orleans, La March 20-24, 1055 
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Fig. 2 


The technique is the same one as for a regular aortography. However, I have 
always done the puncture with local anesthesia. After having punctured the 
aorta, the No. 18 needle is removed, leaving the special needle intubating 
the aorta. The catheter is introduced through the lumen of the needle to any 
level in the aorta (fig. 2). I found that the catheter usually goes in the left ven¬ 
tricle of the heart if one continues pushing on it (fig. 3). This enables the cardi¬ 
ologist to obtain intraventricular pressures and do other investigations of value 
within the heart in the diagnosis of cardiac disease. The procedure so far in 
15 cases has been harmless. 

The principal idea that I had in mind when I developed this method of cath- 
eterizing the aorta was to reach a renal artery and thus be able to make selective 
nephrograms and do other studies in the kidney. However, a new simple way of 
catheterizing the left ventricle was obtained. 

But, even if so far I have not been able to develop a technique of catheteriza¬ 
tion of the renal arteries, I have not hesitated to bring my paper before this 
association in the hope that somebody might develop the technique and thus 
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Fig 3 
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be able to obtain selective nephiograms and do experimental work putting an¬ 
other catheter in the renal vein and a ureteral catheter up the uieter. 

Only once after several trials at puncturing the aorta at the level of the renal 
aiteries was I able to puncture the tenal aitery itself and thus obtain a selective 
nephrogram (fig. 4). 

19 A T o. S59 Ehire 4y 6, Vedado, Havana, Cuba 
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1. Prolonged analgesia (6 to 8 hours). 

2. Less constipation than with morphine. 

3. Can he given both orally and parenterally. 

4. Small dosage (2 tt> 3 mg). 

Levo-Dromoran® (brand of levorphan) l Roche’ 
is a potent synthetic narcotic. 
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The high degree of solubility of “Jhiosuifil" combined with 
its high bacteriostatic activity and low acetylation rate insure 
rapid and effective action with virtually no^ide effects. 

/ A 




Brand of lulfarnethyllhtadtaxol* 


safesi, most effective-sulfonamide 


. 7 

for tsmnary tract infections 


J 


A>e«i Leboralorie* • M«w York, f'J. Y. • Montreal, Canada 
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LITHOTRITES 



J SAVE TEN DOLLARS... 
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surgeons, both here and abroad. Size 16 French, only 
tly priced at $79, SP^** 1 wh,k P rK “‘ St0Ck< ' ' ' 
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Instrument 


Makers To The Profession Since iS s; 
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Sexual Disorders in the Male 

By Kenneth Walker, F.R.C.S. and Eric B. Strauss, M.A., F.R.C.P. 

4th edition 273 pp. 8 figs. $3.75 

A practical manual on how to deal with various forms of commonly-met sexual disability. 
Written by a genito-urinary surgeon and a psychologist. 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
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OR safety and reliability use composite Radon seeds m your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
1 * ends. In this type of seed, illustrated here highly magnified, Radon 

is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us. Inquire and order by 
mail, or preferably by telegraph, reversing charges. 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK 17. N. Y. 
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PROVE IT TO YOURSELF 
WITH THIS SIMPLE TEST! 

during T.U.R.’s 

Cytal* 

prevents troublesome 
clot formation 

Set up two beakers, into one, pipette 4 cc 
whole blood and 16 cc normal saline, into the 
other, 4 cc whole blood and 16 cc Cytal di 
luted 9 to 1 Add 2 cc thromboplastin extract 
to each beaker 

Next, immerse a resectoscope loop into each 
beaker and leave for 7 minutes 
You can quickly see the results when you raise 
the loops the saline suspension allows the 
formation of a clot on the loop but there’s no 
evidence of clot formation on the loop in the 
Cytal solution 

The convenience and safety of Cytal as a uro¬ 
logical irrigation fluid becomes readily appar¬ 
ent There’s no delay resulting from trouble¬ 
some clots forming on the loop, plus the fact 
that at the bleeding point the venous ooze read¬ 
ily can be seen and fulgurated 


! 


Saline 



(unretouched photographs) 


And Cytal, the safe, non-hemolytic 
urological irrigating fluid 

is non irritating and free-flowing 
is free of electrolytes and sticky sugar 



offers high optical qualities 


Ash your Hospital Pharmacist 
to put m a supply of Cytal for you 

C UTTE R OiboTalones 

• tlKIKY CAtirOINIA 

*T M Cytal is a concentrated solution of hexitols and parabens 
ready for Immed ate Irr gat on when d luted with nine parts d s 
t lied water Concentrated Cytal Is available in I I ter sterile and 
pyrogen free Saftiflasks ® 
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ATTACKS IN 3 WAYS 

1. Provides rapid and high n,s comb,nai.cn 

sulfa concentration in the urine. s»ifamHhyi.hi-J»»i. \ 

provides a /. prong 


Sulfadiazine 


aflack on the infection 
and results in 
effective low sulfa 
dosage, high 
solubility and safety 


2. Provides adequate sulfa 
blood levels in the infected 
tissue not reached by the high 
sulfa concentration in the urine. 

3. Provides fast symptomatic 

relief making the patient more <!•<><■> nop/t.<j.i»Hci) 

. . Azodyne imparts an orange red 

comfortable. color to the urine 


\ 


Azodyne (Stuart t>rand of 
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T ransplantation 
of Tissues 


By Lyndon A. Peer , M.D. 

400 pp. 164 figs. $13.50 


VOLUME I 

CARTILAGE 

BONE 

FASCIA 

TENDON 

MUSCLE 


Combining unusual clarity of 

language and an excellent style with a 
thorough knowledge of his subject, Dr. 
Peer has produced a valuable work on 
tissue transplantation. Volume I dis¬ 
cusses cartilage, bone, fascia, tendon 
and muscle. The book tells just what 
happens to various types of tissues, 
heterogenous, homogenous and autoge¬ 
nous, when transplanted into animals 
and humans. 

Each separate tissue has its own 

section, with an introductory chapter 


describing the structure of the tissue 
from a histological and surgical view¬ 
point. Experimental data on each tissue 
is followed by a chapter on the clinical 
application of these data in the treat¬ 
ment of specific conditions. 

Throughout the book, all experi¬ 
mental work is sharply differentiated 
between that in animals and that in 
humans, since the results are not al¬ 
ways exactly the same. There is also a 
preliminary section on general con¬ 
siderations of the topic. 


About the Author 

Lyndon A. Peer, M.D., is clinical and research director 
of the Rehabilitation Center for Plastic and Reconstruc¬ 
tive Surgery at St. Barnabas Hospital, Newark, New 
Jersey. The inventor of diced cartilage grafts, he origi¬ 
nated the principle of introducing them into perforated 
vitallium molds to preform or shape the cartilage. 


THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves. Baltimore 2, Maryland 

Please send Vol. I of Peer. I enclose full payment to save postage and handling charges. 

NAME . 

STREET . 

CITY.STATE. 
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TERFONYL fj 

Squibb : J 

Meth-Dia-Mer Sulfonamides i 

Caution Federal law prohibits ^8! 

dispensing without prescription “ 

Imp ortant Head both lalxrtt J 

E R-Squibb & Sons. NewYork 6 f t 

DIVISION OF MATH IESON CHEMICAL CORF [ I 
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Squibb Meth Dia Mer Sulfonamides 


A reliable, versatile therapeutic agent 
Recommended for the man) sulfonamide- 
susceptible infections, particular!) those 
requiring high blood levels Terfon)! is 
soluble throughout the entire pH range 
of human urine 


Terfoml Tablets, 0 5 Gin , bottles of 100 
and 1,000 

Terfoml Suspension (raspberr) flavor), 
pint bottles 

Each 0 5 Gm tablet or 5 cc of suspension 
contains 


sulfadiazine 167 mg 
sulfamerazme 167 mg 
sulfamethazine 167 mg 


the 
Triple 
s u If as 


Squibb 

"Terfom l”® is a Squibb trademark 
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in urinary infections 
Mandelamine therapy 

can be sustained 


"Mandelamine... is particularly non-toxic, and 
organisms do not develop a resistance to it. It 
can be used over a long period of time and is 
effective against both Gram-positive and Gram¬ 
negative organisms. ...It is particularly useful 
for cases of residual infection following opera¬ 
tion on the bladder and prostate.” 

Robinson, R.H.O.B.: The Treatment of Urinary Infections, in 
Riches, E. W.: Modern Trends in Urology, New York, Paul B. 
Hoeber, Inc., 1953, p. 55. 

Mandelamine' 

(Brand of methenamine mandelate) 

Hafgrams 

^ 0,5 Gm. (J l A gr.) 


Supplied: 

Mandelamine Hafgrams—0.5 Gm, (7!6 gr.) each, 
enteric-coated tablets, bottles of 100, 500, and 
1,000, the new convenient dosage form for greater 
patient convenience, better patient cooperation. 

Mandelamine 0.25 Gm. (3% gr.) each, enteric- 
coated tablets for patients who require smaller 
doses, or prefer taking the smaller tablets, bottles 
of 120, 500 and 1,000. 

Dosage: 

Adults -for maximum effect, two Hafgrams, t.i.d., 
or four 0.25 Gm. tablets, t.i.d. 

Children —over five years of age, one 0.25 Gm. 
tablet t.i.d.; infants less than one year old, one 
0.25 Gm. tablet twice daily. 


L. 


Literature and reprints on request 


Nepera Chemical Co., Inc., Pharmaceutical Manufacturers 

Nepera Park, Yonkers 2, N. Y. 
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fan nr... 


Is the trademark of a superior optical system, originated 
and developed by our research group and embodied 
in this new panendoscope. When compared or examined 
critically, the brighter, sharper and more natural 
appearance of the field of vision is striking. This applies 
most especially to those areas which appear at a 
large angle from the axis of the instrument, where, 
ordinarily, the area under observation is compressed 
and distorted in appearance. 

Such other improved features as the 
close-coupled bridge, simplified catheter 
guide attachments and gasket retaining 
plates are fully covered in literature 
which we will gladly send upon request. 

Or a 'National' surgical supply dealer 
will show you this instrument, 
at your convenience. 


Note: The improved vision Forward Oblique 
Telescope of 6300B is of standard 
physical dimensions and is therefore 
interchangeable with those employed in most 
prostatic resection instruments. 


Other National 
Urological products: 
Cystoscopes... 16, 22, 24 fr., 
replacement telescopes 21 fr. 


NATIONAL ELECTRIC INSTRUMENT CO., INC. 


ELMHURST 73, N. Y. 
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I of 120, 500 and 1,000. 
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I Adults —for maximum effect, two Hafgrams, t.i.d., 

I or four 0.25 Gm. tablets, t.i.d. 

| Children —over five years of age, one 0.25 Gm. 
I tablet t.i.d.; infants less than one year old, one 
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NEW BARD DISPO 


AG 


Lightweight Disposable Urine Bag for Use by 
Ambulant Hospital Patient with Indwelling 
Catheter Avoids Danger o 1 Ascending Infection 


Lightweight plastic leg bag eliminates 
inconvenient jugs or bottles and offensive 
odors. Weighs less than 1 ounce. Has ad¬ 
justable rubber leg straps. 

Return flow prevented by flutter valve, 
even when patient is sitting or reclining. 
Avoids danger of ascending infection. 
Easily emptied from bottom outlet. 

Comes sterile ready for use, in individ¬ 


ual package. Complete with built-in 
adapters to fit catheters or tubes. 

Saves nurses from disagreeable work of 
emptying urine receptacles and cleaning 
and deodorizing bottles, connectors and 
tubing. 

Inexpensive and gladly paid for by pa¬ 
tient when charged to account. May be 
worn home by patient or discarded. 


R. BARD, INC. SUMMIT, NEW JERSEY 

\ Published monthly. Subscription Price $6 00 per volume Single number $1 25 

\ „ ^ 1 as second class matter April 17.191G at the Post Office at Baltimore, Maryland, under the act of March 3, IS79 



ROMILAR 'Roche' is a new, non-narcotic 
cough specific, especially useful fol¬ 
lowing inhalation anesthesia. Ten mg 
equals 15 mg of codeine m cough-sup¬ 
pressant effect - yet Romilar” avoids 
central depression, nausea, anorexia 


and constipation 



Because It offers four advantages 
in relieving pain: 

1. Prolonged analgesia (6 to 8 hours). 

2. Less constipation than with morphine. 

3. Can be given both orally and parenterall; 

4. Small dosage (2 to 3 mg). 

Levo-Dromoran® (brand of levorphan) ’Koche 1 
is a potent synthetic narcotic. 



BLOOD SULFA CONC. 


© © li [p* © © g 


BLOOD SULFA LEVELS FOLLOWING ORAL ADMINISTRATION OF VARIOUS COMPOUNDS' 



12 4 6 7 ID 13 

HOURS AFTER 1st DOSE 
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New, Well Tolerated Medium 
for Excretory Urography 



DIAGNOSTIC FILMS 

in a series of 1123 patients 


Hypaque 

•7 JL *- znx 


SODIUM 

50% Aofafom 


Write for detailed literature or consult your local 
Winthrop representative. 

LABORATORIES 

r. • WINDSOR, ONT. 



NEW YORK 18, N. 


sque sodiu 


brond of dialrizoole sodium 


(sodium 3,5-diocelomido 2.4 6 trnodobenxoale) 
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THORAZ 
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c markedly inhibits postoperative vomiting .” 1 


With ‘Thorazine’ “postoperative retching seldom is a prob¬ 
lem. Intractable nausea and retching due to spinal anesthetics 
responded . . . Retching caused by organ manipulation 
also responded.” 1 

‘Thorazine’ administered before general anesthesia “re¬ 
duced the postoperative vomiting from 28.8 per cent to 
13 per cent .” 2 

1. Mathews et al Am Pract & Dig Treat 6 360 (Mar.) 1955. 

2 Albert and CoaUe> Anesth & Analg 33.285 (July-Aug ) 1955. 

‘Thorazine’ is available m ampuls, tablets and syrup, as the hydro- 
chloride; and in suppositories, as the base. 

‘Thorazine’ should be administered discriminately; and, before pre¬ 
scribing, the physician should be fully conversant with the available 
literature. 

Smith , Kline & French Laboratories, IJ 30 Spring Garden Street, Philadelphia 1 

T.T. M. Reg. U.S. Pat. Off. for chlorpromazinc, S.K.F. 
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Depropanex dramatically relieves pain of ure¬ 
teral and renal colic. “There can be no question 
... of the beneficial effect of the drug in lessen¬ 
ing or abolishing pain.” 2 Useful, too, in biliary 
colic. 

Within three minutes, Depropanex relieves 
spasm—not by dulling the senses, but by direct 
action on the smooth muscle. It is therefore es¬ 
pecially valuable after cystoscopy and other 
urologic procedures. In abdominal surgery, 
Depropanex makes possible an “easier, more 
pain-free recovery.” 3 


Supplied: 10-cc. and 30-cc. rubber-capped vials. 
Dosage schedules in package circular. 

REFERENCES: 1. South.M. J. 31:233, 193S. 2. J. Urol. 51:137, 
1944. 3. Minnesota Med. 33:103, 1950. 



Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 
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Craftsmen have designed and built these three new resec- 
toscopes to give you these three all important features: 

easy manipulation, precision-smooth action and 
utmost reliability. 

All are of the multiple type with 24, 26 and 28 fr. sheaths. 
And for your convenience, loops, sheaths, telescope, rotat¬ 
ing contact, bulb and working element are all interchange¬ 
able with corresponding components of other manufacture. 

The separately listed National Fontar® Forward Oblique 
Telescope 630IB for these instruments is also an example 
of fine craftsmanship. It provides you with a field of vision 
that is exceptionally bright, clear and wider than you have 
heretofore known. 

★ All priced to provide you savings too ★ 

Details on any or all these items will be 
gladly sent you on request. 


CYSTOSCOPE DIVISION 

NATIONAL ELECTRIC INSTRUMENT CO., INC. 
92-21 CORONA AVE., ELMHURST, N. Y. 



7151B. Flat leaf spring type 



7150B. Coiled spring type 



This is National's new, popular re¬ 
chargeable battery 7100*. It Has 
built-in recharger. It cuts out costly 
dry batteries of uncertain age. It 
puts a stop to lighting failure during 
cystoscopies or resections. Has a 
short circuit buzzer. Is ground-free, 
shock-proof, non-spillable. fasts for 
years. Maintenance cost is trifling. 
For ItOv. 50-60 cycles A.C. 
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CLINICAL INVESTIGATIONS 1 

QUALITY OF PYELOGRAMS OBSERVED IN USING MIOKON SODIUM 50% 



PILOT 

STUDY 

COOPERATIVE 

STUDY 

TOTAL CLINICAL 
STUDY 

TOTAL PATIENTS 

1138 

854 

1992 

GRADING OF PYELOGRAMS 




EXCELLENT 

36 0% 

26 4% 

31 9% 

GOOD 

43 2% 

59 7% 

50 3% 

FAIR 

17 3% 

9 2% 

13 8% 

PERCENTAGE DIAGNOSTIC FIIM5 

96 5% 

95 3% » 

96 0% 

POOR 

3 5% 

4 7% 

4 0% 


Inti a venous uiogiam 
made with MIOKON 
Sodium 50%. Exposure 
twenty minutes aftei 
injection Note double 
renal collecting system 
on the right with apparent 
joining of distal ureters 


I o| N cota C H MIOKON A Prel m nary Cl n col Report on a New Inlravenout Uro 
graph c Med urn M jjoun Med cine 52 703 (Sept 19551 
b} N coloi CH [Prvote Report dated July 19 1955 on 1138 cosej) 
c) N cola C H MIOKON o New Introvenom Urograph c Med v»n |To be publ shed 
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INTRAVENOUS UROGRAPHY 


*7^^ ofta/itfij ~fo /-/lays 


I See table on reverse side of tins page) 
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Clinical trials on MIOKON show that 
untoward side reactions occur in 
*>j. less than 12^ of the cases. 1 

1. Nicolai, C H.t MIOKON, 

A Preliminary Clinical Report 
SSX pi ✓ on a New Intravenous 


7^ 
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Urographic Medium, 
Missouri Medicine, 52:703 
(Sept., 1955). 


Miokon Sodium Brand of Sodium Diprotnzoate 


MIOKON is produced by 


makers of UROKON* 


UROKON SODIUM Sterile Solution 
is available in three different concentrations 
UROKON 30%, UROKON 50% (Standard) and 
UROKON 70% (Concentrated) 

The specific techniques for which one or more Bn™ 

concentrations of UROKON are widely accepted include 

INTRAVENOUS UROGRAPHY, RETROGRADE PYELOGRAPHY, 
CHOLANGIOGRAPHY, ANGIOCARDIOGRAPHY, TRANSLUMBAR 
ARTERIOGRAPHY and NEPHROGRAPHY. 




Urokon Sodium 
Brand of Sodium Acefmoate 


Mallinckrodt Chemical Works 

Second & Mallinckrodt Streets, St. Louis 7, Mo. * 72 Gold Street, New Yoi k 8, N. Y. 


CHICAGO • CINCINNATI • CLEVELAND • DETROIT • LOS ANGELES • PHILADELPHIA • SAN FRANCISCO 
IN CANADA MALLINCKRODT CHEMICAL WORKS LIMITED • 376 ST PAUl STREET W , MONTREAL 


'Trademark 
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New urethral suppositories 
relieve pain and fight infection 


For the patient, “The treatment is shorter and 

more c omjorlable than with the conventional 

method 

• suppository melts and releases anesthetic agent to 
relieve pain and burning rapidly 

• hills most bacteria common to urinary tract 

• easy for patient to insert at home 

• safe— irritation rare m over 340 reported cases* 

• proved— “The suppository method of medication 
has proved its worth.”*. . , in bacterial (granular) 
urethritis, for prophylaxis and pain-relief before 
and after instrumentation. 

to prevent cross-infection ... 

PU R AC | N® paginal Suppositories are used with Furacm 

Urethral Suppositories to prevent cross-infection from the 

vagina Hermetically sealed m yellow foil Box of 12. 

♦Youngblood, V. H . J Urol 70 926, 1953 



BRAND OF NITROFURAZONC 


urethral 

SUPPOSITORIES 

Each Furacm Urethral Suppository contains 
02% Furacm (brand of mtrofurazone) and 
2% dtperodon HCl in a u ater-nuscible base 
Hermetically sealed m silver foil Box of 12. 


EATON LABORATORIES, Norwich, N Y. 




NITROPURANS a new class of antimicrobials 
neither antibiotics nor sulfas 
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instant, deep anesthesia 
of accessible mucous membranes 



XYLOCAINE® JELLY 


(Brand of lidocaine*) 


a new form of the widely accepted injectable 
Xylocaine Hydrochloride 


ASTItA 


• Provides more effective anesthesia of longer \ v 

duration than any comparable preparation used in the x, 
genito-urinary tract, ear, nose and throat. 

• Establishes immediate, intimate and prolonged 

contact with mucous membranes due to the low surface tension 
and high viscosity of its water-miscible base. 

• Effectively lubricates for easier instrumentation. 

• Nonstaining ... easily removed with water... 
nonsensitizing and nonirritating. 

Xylocaine Jelly contains 2% Xylocaine Hydrochloride in a sterile oqueous 
jelly adjusted to suitable viscous consistency with carboxymefhytcellulose. 

Supplied in collapsible tubes which deliver at least 30 cc. 

A detachable applicator cone and a key for expressing contents 
are included in each package. 






I --V 

CJ 


•U.S. Patent No. 2,441,498 
Xylocaine Jelly is now made available at the 
request of many physicians, surgeons, and 
anesthesiologists who routinely use Xylocaine Solution. 


ASTItA Pharmaceutical Products, Inc., Worcester 6, Mass., U.S.A. 
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anclrogen therapy 
anabolic 

in tissue wasting 


Schering 


jORETON-fvr 

■METHYCTE5T05TER0NE 




Oral: 10 and 25 mg. Buccal: 10 mg. 
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Clinically pre-eminent for potency and duration of 
androgenic/anabolic activity. 

Usual schedule: One injection a month. 

Usual response: Smooth improvement, due to potent, 
well-sustained androgenic and/or anabolic action. 

Multiple-dose Vials, 10 ml., each ml. containing SO mg. C I B A 

Perandren phenylacetate (with l c /o procaine hydrochloride). :/ 2 i»n summit, n.j. 
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COMPONENTS 

COMPLEMENTARY ACTIONS 
WAY CONTROL 

— In urinary tract infections — 

NOW . both pam and infection 
are brought under quick, safe 
control at their source by the 
speedy, dual action of the 
component drugs in— 

* 


RELIEVES LOCAL PAIN BY LOCAL ACTION 

Phenylazo diamino pyridine HCI—enjoys a long etmical history 
as a local (no! unwanted systemic) analgesic to the urogen taf 
mucosa Relief from burning pain frequency—in minutes in 
90 per cent of cases 

REMOVES LOCAL INFECTION BY LOCAL ACTION 

Sulfacetamide-sulfonamide of choice in urinary trad infections 
—unusually high solubility in acid urine so prevalent in patho 
logical infections-hence (1) effective in 93 98 per cent of cases 
involving mixed organisms and (g) safe—no kidney damage 
no renal concretions no anuria 
INDICATIONS 

cystitis pyelitis urethritis (nonspecific) prostatitis pam and 
infection associated with kidney stones urinary prophylaxis 
during pregnancy and gynecologic surgery 

SUPPLIED 

SUIFID TABLETS each coated tablet contains Phenyfazo 
diamino pyndme HCI 50 mg, Sulfacetamide 250 mg 
Bodies of 100 
SUIFID SUSPENSION 

<Cer »if e-Petf *inc)—each leaspoonful (5cc) contains one 
half the Sulfid tablet dosage 


PHARMACAL COMPANY — Columbus 16, Ohio 

j Literature S b bhography on requesL 

•A Columbus Or | n»l Introduced July 1551 
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new compact 


pocket 

medikit 


of "essentials” for 



emergencies- 

On vacations, motor trips, trains, 
planes, fishing and hunting trips, 
theatres, social events, etc. 

—or for use in routine practice 
by those who do not usually 
carry a "black bag" 

The Perfect Gift for a Colleague — or for 
yourself! Contains essential diagnostic in¬ 
struments, therapeutic equipment and medi¬ 
cations—in a compact leather case small 
enough to be carried in a pocket, purse 
or glove compartment. Send check or 
money order for $32.50. 

Only 5 in. by 414 in. by 3 A in. 

1314 oz. complete! 


Contents of Medikit — 

Steel knife • Screw driver and file • Band-aids (May be replaced 
by plastic ruler with magnifying lens.) • Syringe and needle in 
sterile metal case with rubber cap • Reflex hammer with magnet¬ 
ized pin • 3 vials of medication for injection • Flashlight • Measur¬ 
ing tape (May be replaced by container for additional medications)* 

• Stethoscope diaphragm • Suture material with swedged needle 

• Disposable cartridge of penicillin with sterile needle • Glass 
vials for medication • Tissue forceps • Scissors • Ballpoint pen 
and skin marker • Bard-Parker 

surgical knife handle and blade 

• Stethoscope tubing and at- — ' ~ 

fachments. May be used as a 
tourniquet • Thermometer in 
metal case. 




Available nationally 
only from 

V. MUELLER & CO. 

330 South Honore St., Chicago, III. 
Rochester (Minn.) • Dallas • Houston 
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Announcing 



SSI 


es 0330/ iJwiSCHJfm) iBKOEIjO gttacOG# \ 

‘The Value of Succinylcholine Chloride 


in Electroconvulsive Therapy 
and Laryngospasm” 


j 


/ 


demonstrating 
the effect of 
Queticm during 
electroconvulsive 
therapy 


from a sequence 
of unusual 
endoscopic Bhots 
thouing the 
control of 
laryngospasm by 
Quehcin 


in two versions: 
uttk sound, 

IS minutes; silent, 
with subtitles, 

25 minutes 


George J. Thomas, M.D. 

Raymond L. Rau, M.D. 

Robert J. Hudson, M.D, 
of I. 

St. Francis General Hospital 
and Rehabilitation Institute of 
University of Pittsburgh School of Medicine 
with endoscopic scenes through the courtesy of, 
and based on the original work presented by: 

E. J. Fogel, M.D. 

J. C. McCIowery, M.D. 

Veterans Administration Hospital 
Leech Farm Road, Pittsburgh 
and 

K. H. Hinderer, M.D. 

University of Pittsburgh School of Medicine 
Shows electroconvulsive therapy with and without 
the use of amnesic and muscle relaxant agents. Use of 
Pentotha! Sodium (thiopental sodium, Abbott) to ac¬ 
complish light anesthesia and amnesia of the event, 
as well as the use of Quelicin Chloride (succinylcholine 
chloride, Abbott) to reduce the con- r\no 
vulsive contracture of skeletal muscles. LLubott 


Chicago, Illinois. 
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COMPARISON OF MAJOR HORMONAL EFFECTS OF ANDROGEN AND ESTROGEN ALONE AND IN COMBINATION 


Effects 

Androgen 

Estrogen 

Androgen plus Estrogen 
(Deladumone) 

Metabolic Functions 

Protein tissue anaPolism 

Bone tissue anabolism 

Psychic and nervous 
system equilibrium 

+ + + 

+ 

+ + 

+ 

-F + + 

+ + 

+ + + + 

+ + + + 

+ + -(• + 

Hormone Homeostasis 

Production of gonadotropin FSH 

LH 

Lut.H. 

- - - 


- - - - 

Genital Organs and 

Accessory Sexual Structures 

Maleness 

Femaleness 

+ + 

+ 1 

+ 1 

O 

o 

+ stimulated, — inhibited, O neither stimulated nor inhibited. 


DE MDUMONE 

a new metabolic hormone preparation for enhanced 
therapeutic potential, greater safety and simplicity 


Deladumone is Squibb testosterone enanthate and Squibb estradiol valerate combined in the most effec¬ 
tive therapeutic proportion (approximately 20:1, by weight). With a single intramuscular injection-every 2 
to 4 weeks’-Deladumone provides a balanced and integrated total metabolic effect. Deladumone assures: 

an increased potential for... # protein and osseous tissue anabolism 

* correction of menopausal symptoms and hormone 
imbalance in the climacteric 

a diminished potential for... * unwanted stimulation of genital organs and 

accessory sexual structures 


Deladumone is indicated in: The menopausal syndrome; 
Osteoporosis in males and females. 

Deladumone is supplied in vials of 1 and 5 ml., each ml. 
containing 90 mg. testosterone enanthate and 4 mg. 
estradiol valerate. 

1 Skeels, R. F., and Shelton, E. K.: Clinical Research Proceed- 
' ings 3:125 (April) 1955. 

•ocuiTfioccf,*. *eri»-rcTPn.•© a-id •otumuxonE- a„c cauroo taaoimarks 
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ALSO AVAILABLE Delestrogen (Squibb Estradiol Valerate) 
for timed action that ideally matches the estrogenic phase 
of the normal menstrual cycle (injectable). Vials of 1 and 
5 ml., each ml containing 10 mg. estradiol valerate. 
Delatestryl (Squibb Testosterone Enanthate), depot prepa¬ 
ration for prolonged anabolic and androgenic effects 
(injectable). Vials of 1 and 5 ml., each ml. containing 
200 mg. testosterone enanthate. 

Squibb an ameyou can trust 
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In 30 minutes 
antibacterial 
action begins 


In 24 hours - 
turbid urine 
usually clear 


“...it appears that Furadantin is 
one of the most effective single agents 
available at this time.”* 



BRAND or NITROFURANTOIN 


IN 

URINARY 

TRACT 

INFECTIONS 


• specific affinity for the urinary tract produces high 
antibacterial concentrations in urine in minutes— 
continuing for hours 

• hundreds of thousands of patients treated safely 
and effectively 

• rapidly effective against a wide range of gram¬ 
positive and gram-negative bacteria, including 
many strains of Proteus and Pseudomonas species 
and organisms resistant to other agents 

• excellent tolerance—nontoxic to kidneys, liver 
and blood-forming organs 

• no cases of mondial superinfection ever reported 

supplied: Tablets, 50 and 100 mg. in bottles of 25 and 100. 

Ora! Suspension, 5 mff. per cc. bottle of 118 cc. 

•Drcakey, R. S : Holt, S H., one! Siegel, D * 

J. Michigan M.Soc. W.805, 1955 


EATON LABORATORIES, Norwich, N.Y. 



NITROFURANS 


at new claa» of antlmlcrobtata 
neither antibiotics nor aulfae 
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(Brand of methcnammc mandclate) 


0.5 Gm. {VA gr.) 


FOR EFFECTIVE LONG-TERM MAN¬ 
AGEMENT OF CHRONIC URINARY 
TRACT INFECTIONS 

Mandelamine is effective, safe and spe¬ 
cific in prophylaxis and treatment, even 
when used for prolonged periods. It 
sustains the patient in comfort by act¬ 
ing against both gram-positive and 
gram-negative organisms. 


Supplied.* Mandelamine Haf- 
grams—0.5 Gm. (7V4 gr.) each, 
enteric-coated tablets, the new 
convenient dosage form for 
greater patient convenience, 
better patient cooperation. 

Mandelamine 0.25 Gm. (3 3 /4 gr.) 
each, enteric-coated tablets, for 
patients who require smaller 
doses, or prefer taking the 
smaller tablets. 


NEPERA CHEMICAL CO., INC. 
Pharmaceutical Manufacturers 
Nepera Park, Yonkers 2, N.Y. 













The 

M C CARTHY- RITTE R 


ENDOURETHRAL RESECTOSCOPE 

See Your Dealer Cat. No. 5420 



• Permits visualization of pendulous urethra for study or surgery. 

• The sheath has no fenestra, the end being rounded and cut off at right angles to the main axis of sheath. 

• The working element fits into cone of sheath in such a manner that it may be rotated through a full 360° 
without moving the sheath. This reduces excessive manipulation of the sheath and the possibility of stric¬ 
ture of the urethra. 

• A nylon insert covers the prongs of the loop, acts as a fenestra when at its furthest point from the end of the 
sheath and prevents tissue from falling between the prongs of the loop. 

• The lamp of the telescope projects beyond the end of the sheath and dislodges adherent resected prostatic tissue. 


ESTABLISHED IN IPCO 



FREDERICK J- WALLACE, 

cflm&mm Custoscape Jflaizens, Jnc. 

1241 LAFAYETTE AVENUE* 7 ^ NEW YORK 59. N Y. 


BY BE1NHOID WAFFLE* 
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oP.GAl.J. Electrosurgical Unit C-264 

Incorporates the most recent advances in 
electronic engineering; automatic line 
voltage regulator to stabilize 115 volt line 
current... full wave oscillator rectification 
... extra power output for efficient cutting 
or coagulation without destruction of tissue 
or damage to instruments... three-pedal 
footswitch and optional dial controls for 
individual precision at each setting. 


Wappler Surgical Unit C-263 RC 

Special electronic circuits for delicate tele¬ 
scopic instruments . . . abundant power . . . 
elective dial settings ... cutting and coagu¬ 
lation on completely independent circuits... 
economical and adaptable. 



C%Ci41.i7. Electrosurgical Equipment pro¬ 
vides the highest standard of excellence 
for surgeons who can accept nothing less 


VSJiJ ELECTROSURGICAL M 


l ' fit 


Wappler Cold Cautery 
Scalpel C-450 

Small, compact, light weight (16 lbs.) for 
office or hospital use ... high frequency 
cutting and coagulation with special 
'cold' electrode to reduce heat radiation 
... simple control panel and shock-proof 
footswitch . . . 6-foot conducting cords 
housed in case with rewind mechanism 
under push-button control. 


Surgeons have long esteemed 
electrosurgical equipment as the finest 
consummation of engineering design and 
clinical serviceability available, for use 
in all branches of general surgery. Their 
exquisite craftsmanship provides the 
perfect instrumental medium for peerless 
surgical technique. A variety of models is 
provided, to serve the individual physi¬ 
cian’s requirements. 

Visit your dealer to inspect these modern 
electrosurgical units and their accessories, 
or write jor complete information. 


c7il l.tZ Portable 
Electrosurgical Uni 
C-350 

Compact and conveniently 
portable... 18!6"x 14'/i" 
x 8H"... only 33 lbs. 
complete, with 8 elec¬ 
trodes and other ac¬ 
cessories ... independ¬ 
ent separate circuits for 
cutting and coagulation 
of any tissue. 



Units C-263 RC and C-450 are available in 3 mod¬ 
els for 110-120 or 220 240 volt. 50 60 cycle AC, 
and for 110 volt, 25 cycle AC.; Unit C-350 for 
110-120 and 220-240 volt, 50 60 cycle AC.; Unit 
C-264 is designed to operate a! 110-120 volt, 50-60 
cycle A C. The automatic voltage regulator permits 
satisfactory operation between 90 and 135 volts. 


ESTABLISHED IN 1900 - v -~4~ 'A BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 

dhtmican Ctjst&scopeJHaRvisJnc. 

1241 LAFAYETTE AVENUE * NEW YORK 59, N. Y. 


26 


THE JOURNAL OF UROLOGY 


UROLOCIDE 


a new, powerful bactericide ... 


Available in pure crystal form in packages 
of 3.8 Gm. sufficient to make 1 gallon 
of 1:1000 solution or tincture; also: 

Tincture .1:500 

Tincture .1:1000 


Aqueous Solution..!:1000 


8 oz. and 
1 gal. bottles 



, Urolocide—a new non-toxic quaternary 

ammonium compound of unprecedented 
bactericidal efficiency—marks an important 
step forward towards the realization of 
the surgeon’s dream of optimum antisepsis... 
Urolocide is an all-purpose disinfectant containing 
no phenolic, mercuric or other corrosive 
ingredient, yet it is rapidly bactericidal and 
fungicidal—in highest dilutions—against a wide 
range of commonly occurring pathogens (both 
gram-positive and gram-negative). Urolocide 
possesses extraordinary detergent and penetrating 
properties and is non-irritating to human tissues. 

It is odorless, colorless, non-staining and 
water-soluble ... Urolocide’s range of usefulness 
in major and minor surgery, obstetrics, gynecology, 
genito-urinary infections, dermatology' and 
proctology' is almost universal. Also, for the cold 
disinfection of instruments and for general 
hospital use, Urolocide is an equally efficient 
' disinfectant... A complete descriptive brochure on 
the chemistry, pharmacology and clinical 
uses and applications of Urolocide 
will he sent on request. 

AMERICAN CYSTOSCOPE MAKERS, INC. 
1241 Lafayette Avenue, New York 59, N. Y. 
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CONGENITAL UKINARY TRACT OBSTRUCTIONS IN CHILDREN 
THEODORE R. FETTER and KENNETH C. WARREN 

From I hr Department of Urology , Jefferson Medical College Hospital, Philadelphia, Pa. 

The purpose of this presentation is to leport our experiences in the manage¬ 
ment of congenital obstructive uropathies in children and their associated prob¬ 
lems with particular emphasis on extended followup observations. The chief 
difficulties in these cases reside in the fact that many of these children are in a 
precarious state of health. Thus, initial tieatment and successive measures are 
intimately related in the sense of determining a course of reparative operative 
procedures. In the course of events of simple, uncomplicated congenital obstruc¬ 
tions of the kidney, ureter, or bladder neck, prostatic valves, or stricture of the 
urethra, the problem of management is basically identical with management 
of similar lesions in the adult. This type of case is readily managed according to 
conventional methods. It is obvious that one must have considerable familiarity 
of the methodology of study, evaluation of the pathologic physiology, renal in¬ 
tegrity, neuromuscular dysfunction of the parts involved with either primary or 
secondary complications. In case of a congenital hydronephrosis without any 
secondary complications, the modus operandi is well known. On the other 
hand, if the hydronephrosis is bilateral and there is marked variance in renal 
capacity, the question of salvage of both kidneys is the pressing problem. In such 
instances it is well to know that it is necessary to operate on the poorer kidney 
first and then within a short period of time repair of the better kidney is done. 

According to Hintnan, renal repair occurs only if there is renal stimulation. If 
this does not occur there is no change in the renal dysfunction; in fact, it may and 
usually does progress to a functionless state. Unless the poorer kidney is forced 
to carry the load following operation on the better kidney, the concept of renal 
stimulation is not appreciated. Rich states, “There are two basic fundamentals 
of all surgery in hydronephrosis: 1) nephrectomy of the kidney without life sus¬ 
taining function if the opposite kidney demonstrates normal function; and 2) 
repair of the poorer kidney first, followed in a short time by the repair of the less 
disturbed kidney, if there is bilateral obstruction.” If one follows these basic 
facts the problem of management may be appreciated more readily. 

The multiplicity of operations is one point which must be mentioned. The 
initial treatment may consist of various operative procedures to obtain satis¬ 
factory drainage of urine. Definite operations to correct the obstruction cannot 
be carried out until satisfactory function of the kidney or kidney's is obtained. 
In many cases definite procedures can never be done because of this fact, then 
the child is maintained permanently on some form of tube drainage. It is neces¬ 
sary' to keep these children under more or less continuous observation in order to 
maintain proper drainage. Change of tubes is oue of the real problems confront¬ 
ing such children because temporary stoppage and or blockage will frequently 

Read at annual meeting, American Urological Association, Los Angeles. Calif. May 
10-10, 1055. 
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cause superinfection and result in progress of renal dysfunction. Obviously this 
same basic principle is necessarily important in the repair stage, since many 
cases have either been preceded by a nephrostomy or py el ostomy and renal drain¬ 
age must be obtained bj r such procedures following the repair of the obstruction. 
Multiplicity of operative procedures, therefore, is no longer the exception but 
indeed rather common. The same principle and concept have been practiced by 
the urologists for many years in correction of congenital abnormalities of the 
external genitalia. Despite many reports to the contrary, fistulas, strictures and 
persistence of chordee are responsible for repetition of operative procedures in 
the correction of hypospadias. These children need constant care. Maintenance 
of drainage is so absolute^ necessary that many of the poor results can readily 
be attributed to improper attention b3 r the house staff, both physicians and 
nurses, and poor home care. It is interesting to note that frequently we find that 
the care given to these children in the poorer homes is considerably better than 
in the higher income group. There are several reasons for this, namety, the 
parents have a tendency to bring their child promptly to the hospital if the tubes 
do not drain properly; others may call their own physician who may try to man¬ 
age the problem and hospitalization is delayed. The group of children in the 
lower economic echelon are also more prone to listen to reason and will follow 
the physician's instructions exactly. Generally it is quite necessary to instruct 
the parents of these children very carefully. 

The incidence of congenital obstructions in the urinary tract varies consider¬ 
ably in the different clinics. From the standpoint of a large general hospital it 
has been noted that there is gradual annual increase in the number of children 
who are studied urologically. We have indeed come a long way in this regard and 
much credit belongs to Campbell and all others who have stimulated interest 
in pediatric urology. This does not necessarily entail the development of another 
sub-specialtj r . It seems to us that if one is trained in an understanding of basic 
urologic principles associated with obstructions he should be able to cope with 
these problems in children as well as similar conditions in the adult. For this 
reason it is well to emphasize the necessity for the urologist to become skilled in 
the use of the smaller cystoscopic instruments. Technical difficulties must be 
recognized. One must be familiar with anatomical variants and pathological 
changes. Herein lies the importance of education of our colleagues if we are to 
maintain and increase our prominence in this particular field of urology. Xo one 
is better trained to manage these lesions than the urologist. However, the train¬ 
ing and experience must be such that the urologist has the confidence of the 
parents, the famify physician and, in many instances, the pediatrician. The 
tendency for the pediatric surgeon to undertake these problems must be appre¬ 
ciated, primarily because they have developed operative techniques and post¬ 
operative care peculiar to children only. 

During the 5-year period from 1950 to 1954 there were 369 pediatric urologic 
cases at the Jefferson Hospital. On these patients a total of 466 procedures were 
carried out in the operating room. Of these 132 were diagnostic cystoscopies, 152 
were cystoscopic operative cases and 182 were surgical operative cases (table 1). 
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Tibte 1 Pediatric uiology, Jefferson Hospital 
5\rs 1950-54 
Totil Cases—369 
Tot'll Procedures—46G 


Png Cvsto 
132 


C\sto Operative 
152 


Surg Operative 
182 


T vble 2 Congenital obstruction in children 


Kidney <.C Pchis 

Ureteropelvic 
\ e.ssel 
stricture 
fibrous b ind 
Reduplication 
Hmseshoc 
Lctopin 
Hi popl isi i 

Course of Vrctei 
} e^sel 

Tibrous band 
Double uretei 
Atonic (megalourctci) 
Retrocav al 
Ureteral valves 

Urctcroicsical 
Stricture 
Ureterocele 
Double ureter 

Incompetent valve with reflux 
Bladder 

Neurogenic (rnogal obi adder) 

Contracture 

Lxstrophy 

Diverticulum 


Ectopic Ureteral Orifices into 

Semin il vesicle 

Bladder 

Vagina 

Urethra 

Diverticulum 

Ejaculatory duct 

Vas deferens 

Rectum 

Uterus 

Fallopian tubes. 


Bladder Neck tt Urethral 

Contracture vesical orifice 
Polyp prostatic urethra 
Hypertrophy verumontanum 
Posterior urethral valves 
Urethral stenosis 
L\t meatal stricture 
Aplasia of urethra 
Epithelial occlusion of urethra 
Diverticulum of methra 
Hy pospadias 
r pispadins 


Obstructions of congenital nature include more than the classical “narrowing” 
oi “stuctuic” at a point along the unnary passageway There are numerous other 
instances wheie the factors of reduplication, ectopia of position, course and ter¬ 
mination, hypeitrophy, aplasia and neuiogemc disordei, to mention a few, me 
quite sufficient to cause obstruction and loss of lenal function (tabic 2) 

The problems encounteied in the management of manv congenital obstiac¬ 
tions in childicn are frequently so discouiaging that one hesitates to report cases 
which may not ha\e been treated m com entional mannoi and this precludes wide 
acceptance of the methods used It is appreciated that the difficulties frequently 
appeal insuimountable It is a last field for new techniques and possibly im- 
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Table 3. 


Upper Tract 

Nephrectomy. 11 

Intubated ureterotomy. 9 

Explor. laparotomy. 5 

Nephrostomy. 3 

Partial ureterectomy. 2 

Hemisection of kidney & ureter. 1 

Bilat. reimplantation of ureters into 

bladder. 1 

Heminephrectomy. 1 

Nephropexy & ureterolysis. 1 

Excision of renal cyst. 1 

Pelviolithotomy . 1 


36 


cal operations 

Lower Tract 

Hypospadias repair, all stages. 64 

Plastic repair of penis. .... 17 

Orchiopexy. 11 

Hydroeelectomy. 10 

Herniorrhaphy. 7 

Ureterosigmoid transplant. 6 

Suprapubic cystotomy . 4 

Epispadias repair. 3 

Miscellaneous (change tubes, remove 
sutures, biopsy, explor.). 24 
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provement of many of the older procedures which may have gained recognition 
by virtue of experience. 

It is the intent of the authors to present representative cases of congenital 
obstructive lesions in children with particular emphasis on long-term manage¬ 
ment. 

Table 3 is a more specific outline of the surgical operative cases reviewed. 
From these we have selected seven representative cases for discussion. 

CASE REPORTS 

Case 1. L. W., an Swear-old white girl, was admitted to the Jefferson Hospital 
because of left abdominal pain of 4 years’ duration. Two years previously, she 
had gross hematuria and she had been hospitalized elsewhere. On admission 
there was microscopic hematuria, S-10 white blood cells per high powered field. 
The urine was uninfected. Blood urea 10.3 mg. Phenolsulfonphthalein output: 
60 per cent in 30 minutes. 

Figure 1, A and B show the excretory urogram and retrograde pyelogram. 
Ureteropelvie obstruction with pelviectasis was noted on the left side. On July 
23, 1954 intubated ureterotomy was done; the ureter was splinted with a No. 10 
red rubber tube placed 10 cm. down the ureter and the proximal end brought 
out through the inferior calyx adjacent to a nephrostomy tube. This splint tube 
remained in place 28 days. Several ostia were cut into the splint tube at the 
point where it passed through the renal pelvis. In this case a No. 20 Foley 
catheter with the tip cut off proximal to the balloon was used as the nephros¬ 
tomy tube. Both these tubes therefore permitted excellent sites for irrigation of 
the tubes and interior of the collecting system with acid solution such as l /g 
per cent acetic acid during the postoperative intubation. We wish to emphasize 
the necessity for maintaining the system free of phosphatic deposits and that 
acid irrigations must be started several days postoperative^ before the alkaline 
encrustations have the opportunity to form. 

Figure 1, C and D show the antegrade pyelogram made at the time the splint 
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Fig. 1. Case 1. A and B, preliminary excretory urogram and retrograde pyologram 
delineating ureteropelvic obstruction with pyclcctasis on left, impaired function on right 
due to hypoplastic Kidney. C, antegrade pyelogram made at time splint tube was lemoved. 
1), folloiuip retrograde iivclogram (evacuation) S months Intel. 

tube was removed and retrograde study done in April J955. The child is com¬ 
pletely asymptomatic, the urine is negative for red blood cells and bacteria. 
While the calyceal pattern is sharp, there still appears to be the same degree of 
pelvic retention. 

Comment: The obvious difficulty in these cases is to properly evaluate the 
children by repeated studies. The original decision in this case was to remove 
the left kidney. For this reason another opinion was suggested. If one studies 
the excietory urogram carefully the right kidney is almost hypoplastic although 
symptomless. Removal of the left kidney would, under the circumstances, have 
been hazardous. The premise that the poorer kidney should he operated upon 
first was not seriously considered here because the child really had only one 
fairly good renal system. Differential studies of function may be difficult in 
children but they aie indeed essential. 

Case 2. S. M., a 6-year-old white boy, was admitted to the Jefferson Hospital 
on August 12, 1948 with a temperatuie of 104.4F, severe dysuria, and lower 
abdominal pain. Two years earlier the patient had been studied at another 
hospital. He had a nonfunctioning right kidney, a large diverticulum of the 
bladder, vesical neck obstruction due to median bar, and left hydronephrosis 
and hydroureter. The blood urea was 30.4 mg. and the phenolsulfonphthalein 
excretion IS per cent in 1 hour. The urine was uninfected. Suprapubic cystotomy 
with resection of median bar, diverticulectomy, division and ligation of the 
right ureter at the bladder level and left ureteral meatotomy had been carried 
out piior to our seeing the patient. 

Figure 2, A , B and C show the eystogram and excretory urogram on admission. 
Suprapubic cystostomy was re-established. 

On November 18, 1948, a right nephrectomy was done. After 3 months of 
drainage the blood urea was 13.0 mg. and the phenolsulfonphthalein output 
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Fig. 2. Case 2. A and B, cystogram showing large diverticulum. C, excretory urogram 
shoving massive hydronephrosis and tortuous, dilated ureter. D, antegrade pyelogram after 
5 years of drainage. E, excretory urogram 7 years after initial therapy. F , cystogram show¬ 
ing vesicoureteral reflux. 

45 per cent in 30 minutes. On February 2, 1949, diverticulectomy, left ureteral 
meatotomy and a wedge resection of the vesical neck were accomplished. The 
patient was discharged on suprapubic drainage. 

Two years later the boj r was readmitted because of an increase in the degree 
of hydronephrosis. Indigo carmine appeared in 5 minutes but the left ureteral 
orifice could not be catheterized. On March 16, 1951, left nephrostomy was 
established. On January 13, 1953, the left ureteral orifice was identified and 
meatotomy done. Three months later the left ureteral meatotomy was extended. 
The patient then ran a febrile course for 6 weeks. The urine was infected with 
Pseudomonas aeruginosa resistant to all the antibiotics. It was at this time that 
we first used furadant'm. The result was encouraging in that the infection was 
brought under control and the child was sent home with both nephrostomy and 
suprapubic drainage. 

Figure 2, D shows the antegrade gyelogram at that time. In January 1954, the 





CONGENITAL URINARY TRACT OBSTRUCTIONS IN CHILDREN 


179 


nephrostomy tube became dislodged and there was an 8-day delay in the child’s 
reporting to the hospital. Usual methods short of surgical exposure were un¬ 
successful in an attempt to replace the nephrostomy tube. Urography displaj’ed 
what appeared to be an adequate ureterovesical junction and therefore the 
nephrostomy site was allowed to close. During the following year the urine 
remained uninfected, the blood urea unchanged at 27 mg., and the phenol- 
sulfonphthalein output 15 per cent in 30 minutes. 

Figure 2, E and F show the excretory urogram and cystogram done in April 
1955. The incompetency of the ureterovesical mechanism is displayed by the 
reflux filling the entire upper tract. 

Comment: Here is a boy aged 13 who has been a urologic cripple since birth. 
Extensive ureteral meatotomy was necessary before an adequate orifice could be 
obtained. Our efforts in this regard were apparently rttoi’e than adequate as 
evidenced by the reflux now present. Failing renal function required not only 
continuous cystostomy drainage but nephrostomy drainage for 34 months. We 
were impiessed with the excellent response to furadantin,despite the progressive 
renal insufficiency, at the time that the child appeared doomed with super¬ 
imposed pyelonephritis. While it is doubtful that his renal function will ever 
permit further correction the child is well adjusted to his suprapubic tube and 
is attending school. He was recently seen for replacement of his tube which came 
out while he was playing soccer. 

Case S. N.T., a 4-year-old white girl, was first treated by the pediatric depart¬ 
ment for pneumonia and pyelitis in 1952. On February 2, 1953 she was admitted 
to the urologic service at the Jefferson Hospital with chills, fever, bilateral 
costovertebral pain and grossly infected urine. The initial excretory urogram 
was reported as normal by the x-ray department, but a review of the films 
revealed a filling defect in the bladder suggestive of ureterocele. This was con¬ 
firmed on cystogram and ureteral reflux was noted on the left. Blood urea 10.3 
mg.; phenolsulfonphthalein excretion 37 per cent in 30 minutes. 

On March 3, 1953 the right ureterocele was resected transurethrally revealing 
a large ostium at the normal site of the right ureteral orifice. The left orifice 
was normal in position and appearance. Further excretory urography and right 
retrograde pyelography revealed reduplication of the right upper urinary tract; 
the upper portion and its ureter were markedly hydionephrotic. The ureter to 
the lower half was slightly dilated and the two appeared to join at the 
juxtnvesical or intramural level. 

Figure 3 shows the initial cystogram. The repeat excretory urogram and 
right retrograde pyelogram are shown in figure 4. 

On April 10, 1953, right heminephrectomy and partial ureterectomy of the 
upper hydronephrotic kidney and its ureter were accomplished. There was a 
double kidney each with its own blood supply. The dilated ureter from the upper 
kidney joined with the ureter from the lower kidney 2.5 cm. from the bladder. 
When the dilated ureter was opened where it joined the good ureter we were 
unable to demonstrate an ostium. The remaining ureter was dilated antegrade 
to accept a No. S ureteral catheter and this was fixed indwelling. 
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In January 1954, the patient was found to have a B. proteus infection which 
responded to furadantin. Periodic urethral dilatation followed. 

The patient was readmitted on February 8, 1955 because of a low grade fever 
and malaise. The blood urea was 13.6 mg. and the phenolsulfonphthalein output 
35 per cent in 30 minutes. The urine culture grew Friedlander bacillus. Cystos¬ 
copy revealed a small, shallow diverticulum 0.5 cm. in diameter and depth just 
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Fig. 5. Case 3 A, excretory urogram 2 years after operation. B, cystogram showing 
vesicoureteral rcflu\. 

in front of the right uieteral orifice. The latter was slit-like but approximately 
one centimeter in length. The left ureteral orifice was ovoid and patent at all 
times. The vesical orifice displayed an elevation of the posterior lip which was 
fulgurated with the conical electrode and the urethra dilated to 2CF. 

Figure 5 shows the excretory urogram and cystogram at this time. 

The patient is to he icadmitted at the close of the present school term and 
the left ureter will be leimplanted into the bladder in an attempt to eliminate 
the reflux to the left upper tract. 

Excietory urograms on the patient’s mother and sister reveal congenital 
anomalies but they have been asymptomatic. 

Comment: The entire problem with this child unfolded when an almost over¬ 
looked filling defect in the bladder was further investigated. Aside fiom the 
reduplication it will be necessary to deal with another congenital defect, that 
is, the incompetent ureterovesical mechanism of the opposite side. 

Case / f . Twelve hours after his birth B. D. was operated on for heinia of the 
anterior abdominal wall. At the age of 3 months he began to have pain on void¬ 
ing. At the age of 5 years he had what the paients described as a “block in the 
bladder” with hematuria and pain on voiding. The “block” was lemoved by 
suprapubic cystotomy but 5 months later, because of straining and frequency, 
the tube was replaced. The child, then 0 years old and with a suprapubic tube 
still in place, was admitted to the Jefferson Hospital on May 8, 1952. A 16F 
panendoscope was passed with difficulty. The vesical orifice was open. There 
veie folds in the prostatic urethra and around the verumontanum which may 
have been valves. Thete was slight trabcrulation of the bladder. The right 
ureteral orifice was normal in appearance, but located high on the right wall. 
The left orifice was “golf-hole” in shape. Careful inspection revealed two ureteial 
orifices; the upper was slit-like while the lower was rounded and icmained open. 
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Both emptied into the previously mentioned “golf-hole” orifice. Blood urea 
17.6 mg.; total phenolsulfonphthalein output 50 per cent in 30 minutes. The 
bladder capacity was 300 cc and urine was voided per urethram in a small 
but forceful stream. The residual urine removed through the suprapubic tube 
was 175 cc. X-rays showed reduplication of the upper urinary tract bilaterally. 
On the right, there was a marked hydronephrosis of both upper and lower pel¬ 
ves and both ureters. The left lower pelvis and ureter were markedly dilated 
while the left upper pelvis, calyces and ureter were very delicate, indicating 
that the obstruction was probably intrinsic in the ureters rather than being all 
due to urethral resistance. 
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Figure (3, A, B and C show the eystogram and intravenous urogram on ad¬ 
mission. 

On June 19, 1952 the right upper tracts were surgically exposed. At the level 
of the iliac artery dilated ureters were found and also a dense, fibrous sheath 
surrounding both ureters. The sheath was dissected and a stenotic portion 
exposed, 4 cm. from the bladder, where the lateral of the two ureters joined 
the medial, proceeding as a common ureter into the bladder. A constricting 
septum between the ureters at the junction was divided for a distance of two 
centimeters and each ureter intubated with a No. 8 red rubber catheter extend¬ 
ing from their respective renal pelves into the bladder and out the cystotomy 
wound. The splint tubes remained in place for 1 month. Periodic urethral dila¬ 
tation was continued and on March 18, 1953, the left upper tract was surgically 
exposed with the hope of doing a heminephroureterectomy to remove the lower 
hydroncplirotic portion and its ureter. A single kidney with one pedicle and 
double collecting systems and ureters were found so that nephrectomy and 
complete removal of both ureters were carried out. 

Figure C, D and E show this gross specimen. 

Two months later the suprapubic fistula was closed and the patient discharged. 
The child is now 8 years of age, and enjoying good health. 

Figure 7 shows the excretory urogram made in April 1955. 

Comment: This child had been ill since birth with multiple congenital anom¬ 
alies. It again demonstrates the necessity for complete urologic investigation 
with considerable thought as to subsequent management. The period of pre¬ 
liminary and continued drainage during the course of surgical correction is 
emphasized to obtain good results. 

Case 6. C.N., a 7-year-old adopted white boy, was admitted to an upstate 
Pennsylvania hospital in September 1953 because of a uiinary tract infection. 
Prior to this he had enjoyed good health. A diagnosis of agenesis of the right 
kidney and vesical neck obstruction was made and the patient placed on supra- 



Fig. 7 Case 4 A, 10-minute and B, 60-miniltc film's of excretory urogram made 1053, 
three years after operation. 
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Fig. 8. Case 5. A, excretory urogram showing hydronephrosis and hydroureter. B, 
cystogram showing large diverticulum. C, 10-minute and D, 30-minute films of excretory 
urogram showing interval improvement IS months after surgery. 

pubic drainage. The child was transferred to Jefferson Hospital in October 1953 
with chills, fever, suprapubic pain and purulent urine. The blood urea was 11.0 
mg.; phenolsulfonphthalein output 40 per cent in 30 minutes; urine cultures 
revealed B. proteus and Esch. coli. The bladder capacity was reduced to 40 cc 
and the bladder spasms were almost continuous. 

Figure 8, A and B show the initial excretory urogram and cystogram de¬ 
picting left hydronephrosis, hydroureter and diverticulum of the bladder on 
October 0, 1953. 

The infected urine was extremely resistant to the antibiotics. Subsequent 
sensitivity studies of the organisms to furadantin were favorable. With the use 
of this drug, beginning on January 20, 1954, improvement was finally realized. 

On January" 29, 1954, cystoscopy revealed an edematous, trabeculated bladder 
with numerous cellules and a diverticulum arising from the floor. The right 
orifice was not visualized even after indigo carmine dye injection. The left 
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ureteral orifice was widely patent. There was a firm, fibrous contracture of the 
vesical orifice; in addition, a fold of fibrous tissue which began on the anterior 
lip at 2 o’clock and extended downward and forward to a point just proximal 
to the base of the verumontanum on the same side. Transurethral resection was 
carried out removing 1.5 gin. tissue. Following this the patient was observed to 
have a forceful stream of good caliber. Residual urine was measured at 20 cc. 

On February 23, 1954, another gram of tissue (twenty pieces) was removed 
leaving little question as to the adequacy of the vesical orifice. The suprapubic 
tube was removed on March 10,1954. Urine was free of infection and the residual 
was less than 5 cc. On March 15, 1954 the furadantin was discontinued after 55 
days of continuous use and the patient sent home. He has received urethral 
dilatation at 2-month intervals since his discharge. The urethra now admits 
a 22F sound. The bladder capacity has progressively improved and is now 
175 cc. 

Figure 8, C and D show intravenous urograms in April 1955. 

Comment: Again we see multiplicity of congenital abnormality both in the 
agenesis of the right upper urinary tract and a fibrous contracture of the vesical 
orifice. Prolonged suprapubic drainage was necessary here but the extremely 
resistant infection was the greatest difficulty at the onset. Furadantin was used 
with most gratifying results and no ill effect was observed in the 55 days of 
therapy. Revision of the original resection of the vesical orifice was necessary 
and one should not hesitate such repetition until the desired result is obtained. 
Our experiences concur with Burns et al. that vesical neck obstruction in children 
is more often due to congenital contracture rather than urethral valves. The 
method of approach in these cases is possibly better by the retropubic route 
than transurethrally. The difficulty with the small resector is a real problem. 
Exposing the prostatic urethra surgically is a very definite improvement and 
advance in the management of a greater majority of such lesions. 

Case G. L.N. was a white boy who, at the age of 2 months, was admitted to 
another hospital because of weight loss, vomiting, and diarrhea. Examination 
revealed a congenital aplasia of the penile urethra which barely admitted a 
No. 5 ureteral catheter. There was a prominent perineourethral fistula just 
above the anal margin through which he had passed urine since birth. The 
perineal fistulous tract was enlarged creating an external urethrostomy. During 
the following 4 years there was recurrent urinary tract infection and a vesico¬ 
rectal fistula was suspected. 

On July 3, 1950, the child was admitted to the Jefferson Hospital. Cysto¬ 
urethrography revealed a large bladder but no evidence of fistulous communica¬ 
tion with the rectum, or reflux. Thirty cubic centimeters of methylene blue were 
instilled into the rectum and there was no trace of the dye in the urine during 
the following 24 hours. Excretory urography revealed a marked hydronephrosis 
and hydrometer on the left. Blood urea was 9.G mg.; phenolsulfonphthalein 
output was 40 per cent in .30 minutes. 

Cystoscopy revealed a trabeculated bladder with early cellule formation. The 
left ureteral orifice was easily identified in its normal position and appeared 
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Fig. 9. Case 6. A, normal right retrograde pyelogram. B, marked left hydronephrosis 
and hydroureter. C, cystogram showing vesicoureteral reflux and hydronephrosis 5 years 
after surgery. D, excretory urogram showing improvement. 


ovoid and patulous. The right ureteral orifice could not be identified so that 
3 cc of indigo carmine dye was injected intravenously. After 3 minutes the dye 
was observed from the right ureteral orifice located on the posterolateral wall 
of the prostatic urethra 0.5 cm. from the vesical orifice. A No. 5 olive tip catheter 
was passed without obstruction. Differential phenolsulfonphthalein excretion 
was 8 per cent from the right and 5 per cent from the left in 15 minutes. 

Figure 9, A and B show the right and left retrograde pyelogram in August 
1950. 

On August 28, 1950 a left nephrectomy and partial ureterectomy with cuta¬ 
neous ureterostomy of the distal ureteral segment were accomplished. 

On September 19, 1950 a No. 5 whistle tip ureteral catheter was placed to the 
right kidney through the ectopic orifice in the prostatic urethra. The bladder 
was then opened suprapubically and the vesical orifice and proximal portion of 
the prostatic urethra sufficiently exposed to see the ureteral catheter entering 
the right ureteral orifice. A grooved director was bent at right angles and inserted 
within the orifice and the ureteral catheter withdrawn. Using a hooked scalpel 
blade the bladder wall was opened from the ureteral orifice superiorly for a dis¬ 
tance of about three centimeters. Several 5-0 chromic catgut sutures were placed 
to anchor the medial and lateral margins of the ureter thus exposed to the 
bladder mucosa. A No. 7 whistle tip ureteral catheter was passed to the right 
kidney and left indwelling. The distal segment of the left ureter was exposed 
and the left ureterectomy completed. 

On June 12, 1951, exploration for the penile urethra was carried out. It was 
not found. Meatotomy of the perineal urethrostomy site was done and on Sep¬ 
tember 27, 1951, the cystotomy tube was removed. 

In November 1952, the child was readmitted because of urinary tract infec¬ 
tion with B. proteus. A cystogram displayed reflux to the right upper tract with 
h}Tlronephrosis. The condition is essentially unchanged, as shown by the cysto¬ 
gram and excretory urogram taken this year (fig. 9, C and D). 
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The child has remained free of symptoms since that time in spite of the vesico¬ 
ureteral reflux. The perineal urethrostomy site is periodically dilated and anti¬ 
biotic therapy has been necessary to combat recurrent episodes of infection. The 
blood urea is now 31.0 mg. and the phenolsulfonphthalein excretion 15 per cent 
in 30 minutes. 

Comment: Our hopes to eventually attempt plastic reconstruction of the 
penile urethra have been diminished by the decrease in renal function. While 
we were pleased with one surgical effort in this ease, the extensive right ureteral 
meatotomy designed to maintain the integrity of the only remaining kidney has 
created another serious problem. One wonders what the status of the right 
upper tract would be now if the orifice had been permitted to remain within 
the prostatic urethra. The question of reimplantation of the ureter has been 
discussed. Failure to reconstruct an adequate urethra has somewhat dampened 
our enthusiasm. 

Case 7. D.IC., an 8-month-old white boy, was admitted to the Jefferson Hos¬ 
pital on May 1G, 1948 with exstrophy of the bladder. The child was nalnourished 
and suffered from chronic upper respirator} - infection. Blood urea was 10.6 
mg., C0 2 combining power 37 volumes per cent. On July 15,1948, a right urctcro- 
sigmoid transplantation was carried out by the Coffey 1 technique. 

On September 29, 1948, a left ureterosigmoid transplant was done by the 
same method. Blood urea 20.4 mg. and CO» combining power 39.5 volumes 
per cent at the time of discharge. 

Figure 10 shows the excretory urogram before and after transplant. 

On May 24, 1949, cystectomy and repair of the abdominal wall defect were 
accomplished. Blood urea 18.0 mg., C0 2 combining power 38.5 volumes per 
cent. 

On June 13, 1951, plastic repair of the epispadias was done. Blood urea 22.8 
mg., C0 2 combining power 3G.G volumes per cent. The child was readmitted on 
April 17, 1953, because of rectal bleeding and frequent bowel movements. Red 



|' 1{r in Case 7 ,1, cscictory urogram before and B, after bilateral ureterosigmoid 
transplant 
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Fig. 11. Case 7. 4. excretory urogram showing bilateral hydronephrosis 5 years after 
bilateral ureterosigmoid transplant. B, left antegrade pyelogram after nephrostomy and 
dilatation of anastomotic site. C, 5-minute and D, IO-nnnutc films of excietoiy urogram 6 
years after bilateral ureterosigmoid transplant. 

blood cells 3.0 million; hemoglobin 54 per cent; blood urea 25.0 mg.; C0 2 com¬ 
bining power 30.9 volumes per cent. Excretory urography revealed early hydro¬ 
nephrosis with dilatation of both ureters, the left down to the ureterosigmoid 
junction and the right down to the pelvic brim. On May 15, 1953, a No. 28 
panendoscope was passed into the rectum and indigo carmine injected intra¬ 
venously. The right ureteral orifice was easily seen and a No. 7 whistle tip 
catheter was passed 15 cm. The left ureteral orifice could not be visualized. 
On May 18, 1953, a left nephrostomy was done during which procedure a No. 8 
bulb catheter was passed antegrade from the renal pelvis through the uretero¬ 
sigmoid anastomotic site. The child was given a blood transfusion and improved 
considerably. At the time of discharge the blood urea was 7.6 mg. and C0 2 
combining power 45 volumes per cent. Figure 11, A shows the excretory uro¬ 
gram that reveals hydronephrosis and figure 11, B, the left antegrade pyelogram 
with reflux up the right. 

The nephrostomy tube was removed in August 1954. The patient has con¬ 
tinued to do well, has gained weight, and maintained a satisfactory red blood 
count. The blood urea was 25.0 mg. and C0 2 combining power 41.7 volumes 
per cent with plasma chlorides 614 mg. when seen in February 1955, some G}4 
jmars after the transplant. 

Figure 11, C and D show the intravenous urogram in August 1954. 

Comment: This case displays both the complications of transplantation, 
rectoureteral reflux and stenosis of the anastomotic site. Fortunately, a period 
of nephrostomy drainage and antegrade dilatation of the left ureterosigmoid 
junction were sufficient to maintain renal function. It is also obvious that con¬ 
tinued interest must be maintained in such cases in order to forestall a progressive 
renal insufficiencjn 

SUMMARY 

Congenital malformations of the genitourinary tract in children with or 
without evidence of obstructive renal insufficienc 3 r require the most painstaking 
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interpretation before a course of therapy is activated. In general, the children 
we have treated fall into four catagories in regard to presenting symptoms: 1) 
and surely the most frequent group, those with recurrent urinary tract infection; 
2) those with obstructive symptoms, namely, pain referable to the renal area or 
during the act of voiding; 3) and perhaps the most difficult to deal with, those 
who are chronically ill with associated anemia and symptoms referable to the 
respiratory and gastrointestinal tract; 4) those cases in which the child is asymp¬ 
tomatic and the urinary problem is an incidental finding either by the family 
or pediatrician. 

It is rather interesting to note that in the greater majority of the defects 
noted in the external genitalia the upper urinary tract is peculiarly free of any 
evidence of gross disease or, indeed, malformation. Therefore, these cases do 
not present the problems which we have tried to stress in our presentation, 
unless complications should follow the reconstruction phase, which is not un¬ 
common but they can be managed rather well today if one has the interest and 
perseverance to do so. On the other hand, the children with multiple obstructive 
lesions and the usual complicating features of such conditions promptly assume 
a formidable problem. It is tills group of children who require the best of every¬ 
one concerned. If a sympathetic house staff is available many interlocking 
destructive complications may be obviated. Congenital lesions, if unilateral, 
with a competent renal system on the opposite side offer no great obstacle to 
successful management. If, however, it is incumbent to salvage both kidneys 
the area of error is much greater. The necessity of enrolling the help of everyone, 
including the family, is most essential. 

CONCLUSIONS 

The incidence of pediatric urologic disease is increasing in a general hospital 
population. 

It is essential that pediatric urologic training be included in our residency 
program. 

A group of illustrative cases of multiple, congenital obstructive lesions of the 
urinary tract in children has been presented with followup studies. 

Adequate urinary drainage before any reparative procedure is carried out is 
fundamental. 

Renal integrity must be maintained if satisfactory results are to be expected. 

There is no doubt that the salvage rate in these children has increased due 
to many factors and not the least, the constant improvement in antimicrobic 
and chemotherapeutic agents. 

255 8. 17th St., Philadelphia S, Pa. ( T.R.F .) 

1015 Walnut St., Philadelphia 7, Pa. (Ii.C.TF.) 
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MECHANISMS OF HYDRONEPHROSIS: RADIOAUTOGRAPHIC 
BACKFLOW PATTERNS 

LESTER PERSKY, FREDERICK J. BONTE and GEORGE AUSTEN, Jr. 

From the Departments of Surgery , Urological Service , and Radiology, Western 
Reserve University School of Medicine and University Hospitals of 
Cleveland, Cleveland, Ohio 

The recent contributions of Prather, 1 Frank Hinman Jr. 2 and Narath 3 have 
discussed the problem of the hydronephrotic kidney, and the possible routes of 
reflux of pelvic contents. The proposed pathways for this phenomenon include 
pyelovenous backflow, 4 pyeloglomerular backflow 5 and the pyelolymphatic 
form so frequently seen at the time of reflux attending retrograde pyelography. 
As a possible means of entering these channels in cases of obstruction, it has 
been further suggested that pyelotubular, pyelosinusoidal, pyelofornical or 
pyelointerstitial entrances exist. 

Since all of the previous studies and discussions have failed to delineate the 
exact course of events in the obstructed kidney, attempts were made to utilize 
the more recent methods employing isotopic tracer materials. Our initial results, 
described previously, 8 showed that particles varying in size from ionic I 13! to 
colloidal Au 198 were able to gain access to the blood stream. This access was a 
rapid and ready one, and it was felt that a fairly direct shunt existed between 
the pelvis and the bloodstream. In an effort to more exactly outline this course, 
by tracing the radioactive material as it traversed the pelvic and renal mucosal 
barrier, radioautographic techniques were employed. 

MATERIAL AND METHODS 

Iodinated albumin was used in these experiments because of the relatively 
large particle size and the ease of counting and handling. Healthy mongrel dogs 
weighing between 10 and 15 kg. were employed. Under nembutal anesthesia, 
the ureter was exposed as closely as possible to the ureteropelvic junction and 
subsequently ligated about a specially designed needle (fig. 1, A) leading to a 
mercury manometer (fig. 1, B). 

Under direct observation, without modifying the pressures as recorded on the 
attached manometer, a series of experiments was carried out in which the renal 
pelvic contents were replaced intermittently with the iodinated albumin. The 
routine dose ultimately employed to obtain satisfactory radioautographs was 5 
millicuries. Ten animals were used in this study. After one hour the kidney 
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was lemoved without ligatures being placed about the renal vessels on the kid¬ 
ney side, to allow drainage of blood from the renal vasculature. In five of the 
experiments, the pelvis was ligated at the termination of the experiment, and 
in the remaining five the pelvis was permitted to empty. 

After surgical removal the kidney was placed in a freezing unit of the usual 
domestic type and permitted to remain there for a period of 24 hours to insure 
uniform hardness. At the end of this time the kidney was removed and sec¬ 
tioned coronally on a hand saw. All cuts were made through the center of the 
kidney so as to bisect the renal pelvis and ureter when possible. 

After section the kidney halves were prepared for radioautography in the fol¬ 
lowing manner: 

The cut surface of the section was covered with a thin layer of cellophane 
and was then approximated to a 4 by 5 inch photographic plate. The cellophane 
covered surface was held in close apposition to the emulsion by taping the kid¬ 
ney and glass slide tightly together. The slide and apposed kidney were then 
wrapped in a light-proof cover and were returned to the freezing unit for the 
duration of the exposure. The order of radioactivity employed in this experiment 
indicated an exposure period of about five to seven days, which proved entirely 



Fio J A .■■ 1 "ewith centra! cannula ami fused hypodermic needle-, 

permitting ■ 1 ■ ■ >ut modification of manometric pressure. B, experi¬ 
mental setti; ... 1 to inflow and outflow syringes, and central cannula 

leading to easily read, sensitive manometer. 
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satisfactory. At the end of exposure the kidney sections were removed from the 
slides and discarded, and the slides were developed in the usual manner. 

DISCUSSION AND RESULTS 

Under the conditions of this experiment the backflow patterns were of two 
types. In figure 2, A and B are seen the patterns which we construe to mean 
pyelotubular backflow. This occurred in 2 out of the 10 cases. In figure 2, C 
and D are seen the second type of backflow, a combination of pyelotubular 
and pyelointerstitial. This occurred in the majority of instances, 8 out of 10, 
and was seen at the junction of the pelvic mucosa and the mucosal reflection 
covering the renal papilla (pyelosinusoidal). It is of interest that after the 
initial efforts in which inadequate amounts of radioactive material, less than 
five millicuries, were used and where the results were not interpretable, all of 
the results fall into one or the other of these patterns. The presence or absence 
of residual radioactive material in the pelvis did not modify the typical and 
predictable picture. 



Fig. 2 A, radioautograph demonstrates pure pyelotubular backflow B, radioautograph 
demonstrates pure pyelotubular backflow , as in A. C, radioautograph demonstrates pyelo¬ 
tubular and pyelointerstitial backflow, latter oecurung at junction of pelvic mucosa and 
mucosal reflection covering renal papilla Pelvic contents were in situ when frozen. D, 
pyelotubular and pyelointerstitial backflow, as in C except that lenal pelvis was emptied 
prior to freezing 
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On inspecting these pieparations one notes that ulieie there was no foimcal 
01 sinusoidal backflow, the degiee of pyelotubulai extension was extreme and 
appealed to extend nell towaid the eoitex, nheie tliere was associated pyelo- 
formeal absorption leading to pyclomterstitial reflux, the extension of the ladio 
actiuty up the tubules was minimal The cause foi tins dilTeience is not leadily 
appaient One possible explanation is that when leflux into the mteistitial sub 
stance of the kidney octuis, the fotte causing pyelotubulai backflow is dimin¬ 
ished and limits the degree of its extension In ox ei distention eicated bj manual 
pressure, Rolniek and Smgei 5 noted mucosal teais at the foimees Histological 
study of our kidneys did not icveal any anatomical dciangement 
Whethei these Jesuit scan be exactly fiansposed to humans is of some question 
since, as has been pointed out by IIimnan, 7 the anatomical pattern of the dog’s 
kidney xaues fiom the human In the dog, as m a wide variety of experimental 
animals, there is only one papilla as eompaied to the multipapillatj kidney of 
man with its columns of Beitin Moicoxei, it has piexiously been obserxed that 
pyelotubulai backflow is easily achieved m the dog In man, it has been hy¬ 
pothesized* that this loute of backflow is a late phenomenon, occurnng aftei 
obstruction has persisted and dilatation taken place 
A further difficulty in completely translating these data to the human is the 
lack of tellable information concerning the normal piessuie iclatioiislups m the 
human 10 Ilowexer, that these loutes do ocem m man has been suggested by 
Naiath" as a lesult of fluoioscopic and roentgenologic xlsuahzation Fuchs 6 
earlier had described p}elofonucal backflow m human kiduejs injected post¬ 
mortem We hope ultimately to leduphcate our own studies clinically when 
appropriate conditions piesent themseh'es These expenments dcmonstiate 
that m the dog pyelotubular and pyelomteistitml routes of backflow occui eaily 
and that a rapid entianre into the blood stieam is acluexed, as manifested by 
the piomptly demonstiable and mounting ladioactivity ill the pcnpheial blood 
Paiticle size does not seem to influence this occunence By' furthci mxestigation 
it is hoped that the mam loute for this backflow, whether pyelolympbatic or 
pyeloxenous, can be deteinnned Ceitamlv, m letiogiade studies m the human, 
both routes arc obsei x ed 


suuxi \m 

In a senes of 10 dogs, utilizing ladioautogiaphs, the loute of backflow m 
acute hydionephrosis xxas seen to be a combination of pyelotubulai and pyelo- 
mterstitial channels No dnect vaseulai shunt was demonstrated, although 
leady access to the bloodstieam must be assumed by the lapidity of use of 
ladioactixity m the penpheial blood, as demonstrated m oui eaiher studies 

‘2065 Adelbert Road, daclancl 6, Ohio 

7 Hmman, F The pathogenesis of hj dronephrosis Surg,Gxnec A Ob-t , 58 355 1034 
■Morison, DM Routes of • ‘ witlidxowa 

tlie totalb obstructed ureter 1 l 

» Rolmcfc, H C and Singer eter i studv 

on pi elovenous backflow J l , 

10 n ivis 0 XI The hi drodwi units of the upper urinan tritt (urodwumuH Vim 
Sum 140 830 1054 
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PERINEPHRIC ABSCESS PRODUCING A PNEUMONEPHROGRAM 

ROBERT BRAMAN and ROLAND R. CROSS, JR. 

From the Department of Urology , Northwestern University 
Medical School, Chicago, III. 

Gas-forming infections in the upper urinary tract are rare if the paucity of 
case reports is an adequate criterion; but its serious import, when it does occur, 
warrants special attention to the importance of early recognition and treatment. 

Reports concerning cases of pyelonephritis, pyelitis, renal cortical abscesses 
and postoperative wound infections are found in which gas-forming infections 
are noted, and these cases were mostly observed prior to the antibiotic era. No 
case of a gas-forming infection in the upper urinary tract extending into the 
perinephric tissue that caused abscess formation has been noted by the authors 
in the literature. 

Some authors in the past have believed that the causative organisms producing 
gas in the urinary tract are anaerobic organisms, such as Bacillus aerogenes 
capsulatus (B. welchii, B. perfringens and B. eapsulatus), vibrion septique and 
B. histolyticus. Other organisms that have been found in conjunction with those 
organisms are known to be gas-producing, but are believed to be secondary factors 
in the production of this condition in that they consume the oxygen which would 
otherwise prohibit growth of the anaerobe. However, we know that the common 
colon bacillus and others of the coliform group can produce gas just as they do 
from glucose bouillion in the incubator, and the majority of cases of gas infec¬ 
tion in the urinary tract occur in diabetics whose cases are out of control. This 
explains part of the reason most of these gas cases yield only E. coli or other 
aerobic organisms on routine culture; the other being that anaerobes are not 
adequately cultured. 

The following is an interesting case report of an extensive upper urinary tract 
infection in which gas formed in the renal and perirenal tissues:— 

M. F., a white woman aged 60, entered the emergency room of a private hos¬ 
pital on February 11, 1954 in a state of coma. A history was obtained from the 
family. Three days prior to admittance, the patient had nausea, vomiting and 
some vague abdominal pain. These symptoms persisted and the patient ate 
nothing. She gradually became comatose 2 hours prior to admission. She was 
not a known diabetic and had no past history of convulsions. No note was made 
either of sedatives being taken, or trauma. 

Physical examination revealed an obese, comatose patient who responded 
only to painful stimuli. The skin was warm and dry and the temperature was 
105F rectalty. The blood pressure was 40/20 and pulse 108. The remainder of 
the physical examination was essentially negative except for a few moist rales 
in the left lung base, and pain on palpation of both upper abdominal quadrants. 

The patient was admitted to the hospital and was given oxygen, antibiotics 
and intravenous fluids. These methods of treatment were carried out for the 

Accepted for publication July 20, 1955. 


194 



pmuxcrimic abscess pbobdcing a pxeumon'ephrogbam 


195 


next 18 hours and the blood pressure rose to 130/70 and the lectal temperature 
dropped to 101F. Blood sugar drawn about this time was over 000, nonprotein 
nitrogen 08 and chlorides 83 m/Eq. It was evident that the patient was in dia¬ 
betic coma and, accordingly, insulin was given, as was intravenous lactate, 
Ringer’s and normal saline solutions. The urine at this time showed acetone 
and glycosuria. 

On the aforementioned regimen, the patient responded rapidly and in 2J-| 
days was out of coma, alert and able to answer questions. The blood sugar was 
lowered to 2S0 and a diabetic diet was started. 

A chest film on the second hospital day showed the left leaf of the diaphragm 
to be obscure due to a density in the base of the left chest. A re-check chest film 
showed the same as the first film, the density being interpreted as fluid and ques¬ 
tionable air under the left diaphragm. A portable flat x-ray that was taken of the 
abdomen showed free air in the perirenal area and also in the parenchyma of the 
left kidney (fig. 1, /l). The patient’s physician considered the possibility of a 
bronchopleural-retroperitoneal fistula. 

By February 19, the patient was up and about. Re-examination of the ab¬ 
domen showed an increase in the amount of air around the left kidney and within 
the kidney substance (fig. 1, B). On February 21, an increase in the air pattern 
was noted in the loft renal area (fig. 1, C and D). Ten days after admission, 
urologic consultation was obtained. Excietory urography showed a nonfunc¬ 
tioning left kidney. Cystoscopy revealed a normal bladder with grossly cloudy 
urine. A catheter was passed to the left kidney with much difficulty and puru¬ 
lent urine was obtained. A retrograde pyelogram showed dilatation of the left 
ureter and pelvis with extravasation of dye out into the soft renal parenchyma 
(fig. 1, E). The right upper tract was normal and clear urine was obtained from 
the right kidney. Urine culture from the bladder and left kidney showed E. coli 
and Aerobacter aerogeues, very sensitive to furadantin and terramycin. The 
bacteria produced gas on inoculation into culture tubes. The blood sugar at 
this time was leveling from 200 to 300, but never lower. 

The medical service was very hesitant to see the patient operated on but, in 
view of the inability to further lower the blood sugar and the increasing size of 
the renal air pocket and the perirenal air outline, an operation was scheduled 
March 1, 1954. A regular left flank renal incision was made. As soon as the peri¬ 
nephric area was entered, a gush of gas came out followed by a large amount of 
thick, creamy pus. The blood pressure dropped precipitously. Palpation of the 
left kidney revealed it to be crepitant and the pedicle felt friable. The kidney 
seemed to be lying free within the space. Because of the patient’s condition, the 
kidney was not removed. Many drains were placed into the area and the wound 
packed open. 

On the second postoperative day, the blood sugar level was 118. Culture ob¬ 
tained from the perinephric abscess revealed E. coli and Aerobacter aerogenes. 
These bacteria produced gas on inoculation into the culture tubes. A large 
amount of pns drained from the abscess area and frequent re-dressings were 
required. The urine soon became free of sugar and acetone for the first time. The 
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Fig. 1. A, film taken while patient was comatose and diagnosis still in process of being 
made B, film of abdomen taken after patient’s diabetes had been controlled to extent that 
she no longer w r as in coma. C, film 6 days after that depicted in A had been taken. Note 
increased size of perirenal shadow’. D, film 2 days after that depicted in C had been taken. 
Note progression of perirenal air shadow and, in addition, linear lines of air corresponding 
to renal parenchyma E, retrograde pyelogram show’ing marked extravasation of skiodan 
into soft renal parenchyma F, retrograde pyelogram taken many months after operation. 
Blunt end of upper ureter and extravasation w ere suggestive of absent kidney. (Kidney may 
have sloughed away during period of drainage ) 

patient rapidly improved during the ensuing weeks; the drainage from the wound 
gradual^ became minimal and the wound healed slowly. The patient’s insulin 
requirements finally became only 10 units protamine zinc insulin each morning. 

By October 1954, the wound had healed completely, and the patient was 
feeling very well. Urine culture showed E. coli again with the same sensitivity. 
Retrograde pyelography was repeated in the fall of 1954. The catheter was 
passed up the ureter and skiodan injected. The dye seemed to extravasate out 
into the tissues. There was no renal outline (fig. 1, F). It is the assumption of the 
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writeis that piobably the left kidney sloughed out By rebrum y 1955, the pa¬ 
tient mis feeling well and no longei taking insulin The mine retealed pus cells 
and E coh on cultiue, but the patient was fiee of lummy symptoms 


summari 


A lare case lepoit of a gas foinung pennephiie abscess and a seiere upper 
uininiy tiact infection with gas founation lias been piesented The patient,un¬ 
known to have diabetes, became comatose Scieie uppei urmaiy tract infec¬ 
tion, caused by E coll, de\ eloped with the pioduction of gas in the collecting 
system and extended into the pcinenal tissues Thus, a typical pennephric ab¬ 
scess was foimed The patient’s diabetic condition did not lespond to the fullest 
extent until the pennephiie abscess was opened and drainage established That 
the severe infection destioyed the kidney completely was e\ ident from followup 
films Natuic did what it was impossible to do at surgeiy lemove the infected 
kidney 

Certainly this condition, c\en though uncommon, must, be consideied when 
an infected uiinaiy tract shows evidence of gas in the renal area—pmenchynm 
or penrenal tissue More often it is seen in diabetic patients, and not always 
w ill an anaerobic organism bo lesponsiblc In fact, more frequently E coh and/or 
Aerobactor aciogenes will be present Antibiotics, supportse therapy and sur¬ 
gical dimnage of the renal aiea are the choice and indicated means of therapy 

952 N. Michigan Ate, Chicago, III. (R R C, Jr) 
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A LOW LYING LEFT KIDNEY 
Robert e. McClellan* 

From the Department of Surgery, Section of Urology, University Hospital, 

Ann Arbor, Mich. 

Most anatomy texts in defining the position of the kidneys state that the 
right, kidney is lower than the left, possibly because of the position of the liver. 
The physician whose duties include the evaluation of large numbers of pyelo- 
grams frequently observes the opposite to be true and is therefore faced with 
the responsibility of assessing the clinical significance of this phenomenon. 

In an effort to ascertain incidence of cases in which the left kidney is lower 
than the right, 1,500 consecutive excretory urograms were reviewed, and the 
left kidney was found to be lower in 106 cases or 7.1 per cent. A study was 
then made of the 106 cases in an effort to establish a reason for this anatomical 
deviation. It was found that in 29 instances the low-lying left kidney could 
probably be attributed either to a specific disease entity or to an anatomical 
abnormality, as indicated below. 


A. Intrinsic (fig. 1, A) 

Calculus, staghorn 1 

Pyelonephritis 9 

Hydronephrosis 3 

Renal cy«t 2 

B. Extrinsic (fig. 1, B) 

Adrenal cortical adenoma . 2 

Neuroblastoma 2 

Abscess, perinephric . 3 

C. Anatomical (fig. 1, C) 

Scoliosis 2 

Situs inversus 1 

Renal ectopia 4 

Total cases 29 


In 77 cases no explanation could be found to account for the position of the 
left kidney, and it was therefore concluded that the left kidney was “normally” 
lower than the right in 5.1 per cent of the 1,500 cases. 

On reviewing the medical records of these 77 patients, however, it was found 
that 40 (51.9 per cent) had blood pressure values within the hypertensive range 
(fig. 1, D). The high incidence of hypertension among patients in this study may 
in part be accounted for by the incidence of hypertension in the general popula¬ 
tion, estimated to be somewhere between 25 and 40 per cent, 1,2 and also that 
approximately 10 per cent of all excretory urograms made at the University 
Hospital are made solely in the effort to determine a possible renal cause for 
the hypertension. Nevertheless, when a downward displaced left kidney is 
found in association with hypertension, investigative procedures are indicated 
to rule out an adrenal tumor. 
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In summary, it was found that the left kidney was lower than the right kid¬ 
ney in 7.1 per cent of 1,500 cases reviewed. The significance of this finding is 
twofold: First, the high incidence of known pathological entities; and second, the 
remote possibility of an adrenal tumor manifested clinically by hypertension 
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INTRINSIC RENAL FUNCTION 
J. GRAHAM EDWARDS 

From the Department of Anatomy, School of Medicine, University of Buffalo, Buffalo, N. Y. 

This paper was designed to make available to the interested reader a brief and 
quickly comprehensible analysis of the processes involved in urine formation 
and how they are currently used to measure renal blood flow and to indicate the 
extent to which the different parts of the nephron may be involved. 

Two chief processes are active in the formation of urine from normal blood, 
namely, filtration and resorption. Filtration means the passage of filtrable sub¬ 
stances from the blood plasma via the glomeruli into the nephrons as a result of 
a hydrostatic pressure in the glomerular capillaries in excess of the colloid osmotic 
pressure of the plasma. Since filtration thus defined is peculiarly renal and glomer¬ 
ular, it is superfluous to say “glomerular filtration” or to use other qualifying 
words or phrases. 

The use of inulin as a substance generally regarded as being solely filtered and 
not subsequently resorbed, has supplied a means of determining the rate and 
amount of filtration and the total plasma flow. To measure such flow, the clear¬ 
ance of inulin is divided by the plasma extraction ratio of inulin, i.c., inulin’s 
renal venous concentration divided by its renal arterial concentration. Of sub¬ 
stances used in this connection, it does not appear that variations in clearances 
or in plasma extraction ratios make significant differences in the determination 
of renal plasma flow by the indicated division. The average inulin clearance is 
130 ml. per minute and the average plasma extraction ratio is 0.20. This clearance 
divided by this extraction ratio gives a renal plasma flow of 650 ml. Such flow 
approximates closely the plasma fraction of the total volume of blood estimated 
to pass through both kidneys per minute, namely, 55 per cent of 1200 ml. 

If the total renal plasma flow is 650 ml. as determined by the excretion of a 
substance solely via the glomeruli, what is this flow when determined by the 
excretion of a substance chiefly or solely by the nephrons—the so-called renal 
tubular excretion? The preferred substance in this connection is para-aminohip- 
purate (PAH). Its average clearance is 630 ml. and its plasma extraction ratio is 
best taken as 0.92. This ratio means that clearance is almost complete during one 
circulation. A clearance of 630 ml. divided by an extraction ratio of 0.92 gives a 
renal plasma flow of 685 ml. per minute. Of this amount 8 per cent (55 ml.) can 
be regarded as distributed to nonexcretory renal tissue (Smith, 1 p. 163) and 15 
per cent (94 ml.) as cleared by filtration. Thus, 536 ml. of the total renal plasma 
flow are cleared by the nephrons. But it is only the proximal convolutions (mis¬ 
called “proximal tubules”) which comprise 40 per cent of the average total length 
of the nephrons, that are involved in this clearance of PAH. Therefore, the di- 
tribution of blood to these convolutions should be considered. Since most of the 
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blood leaving the glomentli is continuously available to the pioNiraal convolu- 
tions, their surface aica and the speed of tianspoit of substances across then 
ualls are pnmaiy factois m the cleaiance of substances by them In the func¬ 
tioning kidney their suiface area should amount to 70 pel cent of the total surface 
area of the nephrons since m the fixed kidney then surface aiea amounts to GO 
pel tent This aiea is adequate foi the cleaiances that hate been determined bj 
various mvestigatois The tabulation below is gi\en as inclusive of what should 
be considered in measuinig lenal plasma flow by the clearance and eNtiaition 
iatio of PAH 

G000 ml —cardiac output pci minute 

1200 ml —20 pci cent of the cardiac output to both kidneys—the lenal fiaction 
bGO ml —55 pel cent ot 1200 ml as plasma 
G'-iO ml —aveiage cleaiance pci minute 

()85 ml —lenal plasma flow per minute as deteimmed by dividing a cleaiance 
of 630 ml b 3 ' an extraction iatio of 0 92 
530 ml —plasma cleai ed per minute by the pi oximal com olutions 
94 ml —plasma assumed to be eleaied per minute by the glomeiuh (filtiation 
clearance)—72 pel cent of the simultaneous inuhn clearance of 130 
ml, this being the per cent of filtiable PAH available 
The lenal plasma flow as measured by the cleaiance and e\tiaction iatio of 
phenolsulfonphthalein (PSP, phenol red) is gnen heie for compnuson with that 
of PAH It is established that PSP is exacted chiefly—peihaps solely—bj the 
pioximal convolutions, wheieas a like excretion of PAH is less well known How- 
ex er, theie is no basis for belieung that PAH oi any substance passing from 
permephromc blood to the lumens of the nephrons does so by other subdix isions 
of the neplnons than their pioximal com olutions In the tabulation below (see 
Smith, 1 p 274) the aveiage clearance of PSP is much less than that given above 
foi PAH No satisfactory explanation is available concerning this diffeieme It 
is surmised that it may be the lesult of the high per cent of PSP that is bound to 
the albumin of the plasma oi to some limitation in its mode of tiansfei at loss 
the walls of the proximal convolutions 
402 ml —typical cleaiance pel minutes 

730 ml —renal plasma flow pei minute as determined bj dividing a cleaiance of 
402 ml by an exti action ratio of 055 This is 60 per cent le=s than 
the extraction iatio of PAH 

379 ml —plasma cleared pel minute by the pi oximal com olutions 
23 ml—plasma considered as cleared pei minute bj the glomeruli (filtiation 
cleaiance—20 pel cent of the simultaneous inuhn clearance of 115 
ml , this being the pei cent of filtiable (unbound) PSP available 
during the cleaiance determinations 

In the piecedmg tabulations the cleaiance of PAH and PSP x la the glomeruli 
is given as 94 and 23 ml, respectively Such filtiation cleaiances aie said to be 
contingent upon the fiactioual binding of these substances to the plasma albu¬ 
min The unbound fiaction, which varies with the concentiation of the substance 
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in the plasma, is filtrable. If at a given concentration it amounts to 30 per cent 
of the total, then its glomerular clearance, it is assumed, will be 30 per cent of the 
simultaneous inulin clearance. But it has not been proved that partly filtrable 
substances are filtered only to the extent of their filtrability or that completely 
filtrable substances are excreted solely via the glomeruli. The latter have been 
shown to be excreted simultaneously by the glomeruli and nephrons. Also, it is the 
unbound (filtrable) fraction of a partly bound substance that is excreted by the 
proximal convolutions. This fraction passes across the walls of adjacent capil¬ 
laries to surround these convolutions. This occurs in proportion to its availability 
by dissociation from the bound fraction accompanying its removal from the 
plasma. 

Glomerular and nephronic excretion involves two different sites and modes of 
transfer. It is known that filtration depends on an excess of hydrostatic over 
colloid osmotic pressure in the glomerular capillaries, but it is not known what 
obtains in the clearance of substances bj r the nephrons. The renal blood flow and 
perhaps volume seem determinable in connection with clearances either by the 
glomeruli or the nephrons. Clearance by the latter is accomplished b 3 r their 
proximal convolutions. These comprise 40 per cent of the total length of the 
nephrons and 60 per cent of their surface area when they are inactive. Informa¬ 
tion concerning the functional status of these convolutions may be obtained by 
the clearance of PAH, PSP and diodrast, but not concerning other parts of the 
nephron. 

RESORPTIOX 

An important aspect of renal functioning is revealed in the resorption or return 
to renal blood or lymph of variable amounts of those constituents of plasma that 
have gained access to the lumens of the nephrons. Where and how within the 
nephrons this resorption occurs, is not adequately known—especially in the 
mammalian kidney. As regards the latter and as a result of certain experiments 
performed on guinea pigs and rats, 2 a basis was supplied for believing that most 
of the resorbed water and solutes are resorbed from the proximal convolutions. 
An analysis of these experiments may indicate whether or not this basis is valid. 
The animals were first unilaterally nephrectomized and variably later (5-43 
days) a given animal, in an extreme state of induced diuresis, was subjected to 
the following procedure: The remaining kidney was exposed and a capillary 
pipette containing a thin, colored oil was inserted into the lumen of the proximal 
convolution and the oil released. When the oil became static after it had been 
carried variably distal to the pipette by fluid from the glomerulus, withdrawal 
of fluid for analysis was begun. It was believed that only fluid from that part of 
the lumen proximal to the oil was collected. By tapping a given convolution at 
various levels (level determined after the experiment) it was found that the 
analyzed constituents in the collected fluid, namely, glucose after phlorhizin, 
exogenous creatinine, and chloride, were progressively concentrated the more 
distant from the glomerulus the fluid was collected. The explanation offered for 

2 Walker, A. M., Bott, P. A., Oliver, J. and MacDowell, M. C.: The collection and analy¬ 
sis of fluid from single nephrons of the mammalian kidney. Am. J. Physiol., 134: 580, 1941. 
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this increased concentration was that approximately 80 per cent of the water was 
resorbed by the time the fluid leaving the glomerulus reached the terminal por¬ 
tion of the proximal convolution. Nevertheless, the fluid collected from this 
convolution was found to be isosmotic with plasma. This made it necessary to 
postulate the resorption of an osmotically active solute along with the water in 
order to maintain this isosmotic relation. 

The validity of these experiments depends largely on whether the injected oil 
constituted an effective block to the back passage of fluid distal to the oil. The 
authors believed that it did despite the following: 1) The oil, although said to be 
static, was in continuous “pulsatile movement.” This of itself would indicate that 
back passage of fluid distal to the oil was possible. Also, in 9 of 59 experiments, 
the injected oil, after it had been carried a short distance away from the pipette, 
rushed suddenly back to the pipette and out through the puncture, thus forming, 
with the accompanying fluid, a blister beneath the renal capsule. This fluid was 
collected and analyzed and the analysis was incorporated in the published data. 
2) The indifferent contact of the oil with the brush border, which lines the 
inside surface of the convolution, could have permitted the back passage of fluid 
distal to the oil into the part from which fluid was being withdrawn (fig. 1, sketch 
at right). Such passage was likely facilitated by the length of time (20 or more 
minutes) that was required in order to collect enough fluid for analysis—espe- 
ciallj' when fluid was being withdrawn from the more distal parts of the convolu¬ 
tion where the greatest increase in concentration of the analyzed constituents 




Fig. l.Thagrammatic representation of distribution of capillary blood to proximal and 
distal convolutions of a nephron. Proximal convolution is responsible for excretion of 
para-am ‘ .' ‘ ’ 1 ' '' 1 at right of figure, sketch of seg¬ 
ment of be in its lumen when used to block 

back pa* i_ 
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occurred. 3) It is from the segments continuous with the proximal convolution 
(thin segment and ascending limb of the loop of Henle) that marked resorption 
of water occurs but without indication of the simultaneous resorption from these 
segments of significant amounts of solutes—especially chloride. Therefore, the 
nonresorbed solutes would become more concentrated. When they are drawn back 
into the lumen of the proximal convolution and thereby comprise a part of the 
collected fluid, this would account for the progressive increase in concentration 
of the constituents in the fluid collected from the more distal levels of this con¬ 
volution. 

Whatever may be the situation with regard to the resorption of glucose and 
amino acids from the proximal convolution, there is no reliable evidence that 
considerable amounts of water and electrolytes are resorbed from it. Other seg¬ 
ments of the nephron have been shown to be primarily active in this connection. 

UREA 

This substance is believed to be solely filtered. Its average clearance is approxi¬ 
mately 55 per cent of the average, simultaneous inulin clearance. The tabulation 
below, based on data given by Smith, 1 p. 44, shows significant aspects of such 
clearances when both are considered as filtered but without the resorption of 
inulin. Noteworthy in the tabulation is the amount of urea (40 per cent, Smith, 
p. 72) believed to be resorbed “passively” (by diffusion) from the proximal con¬ 
volution of the dog’s kidney because of the progressive concentration of the fluid 
in the proximal convolution from a creatinine U/P ratio of 1.0 to a U/P ratio of 
8. At an inulin U/P ratio of 8 in man the same amount of urea resorption is be¬ 
lieved to occur as in the dog’s kidney. Smith, p. 72, says: “Throughout the entire 
range of urine flow it is permissible to interpret the deficit in urea clearance as the 
result of passive diffusion of urea somehow related to the degree of concentration 
of the tubular urine and hence to the diffusion gradient of urea between the 
tubular urine and the blood and the time available for diffusion.” 

0.24 mg. inulin per ml. of plasma. 

0.21 mg. urea per ml. of plasma. 

136.00 ml. plasma cleared of inulin. 

75.00 ml. plasma cleared of urea (55 per cent of the inulin clearance). 

33.00 mg. inulin excreted (136 ml. X 0.24 mg.). 

15.75 mg. urea excreted instead of 28.56 mg. that would be excreted if no urea 
were resorbed (75 ml. X 0.21 mg. instead of 136 ml. X 0.21 mg.). 

12.81 mg. urea resorbed (28.56 mg. minus 15.75 mg.). 

11.42 mg. urea believed to be “passively” resorbed from the “proximal tubule” 
(40 per cent of 28.56 mg.). 

1.39 mg. urea believed to be resorbed from the “distal tubule” (12.81 mg. 
minus 11.42 mg.). 

From the preceding it can be seen that if urea is solely filtered, then 45 per cent 
is resorbed. Its resorption from the “proximal tubule” amounts to 89 per cent of 
the total urea resorbed (89 per cent of 12.81 mg.) and is believed to be the result 
of “passive diffusion” occurring at the same time as the “passive reabsorption” 
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of 84.0 per cent of flic filtered plasma water—chiefly also from this tubule. An 
“active reabsorption” (under hormonal control) of the remaining 14.6 per cent 
of such water is stated to occur from the “distal tubule.” This requires that of 
the available 130 ml. of water, 115 ml. were resorbed chiefly from the so-called 
proximal tubule and 18.3 ml. from the so-called distal tubule, thus leaving 2.7 
ml. to be excreted as urine. 

Whether or not the amount of urea and water resorption can occur from the 
proximal convolution, as indicated above, is indeed doubtful. It is also doubtful 
whether urea or any resorbed substance is returned to renal blood as a result of 
diffusion regardless of its diffusibility, molecular weight, or peculiar conditions of 
concentration that may obtain within the lumen of the nephron. In support of 
this doubt is the disparity between the diffusion coefficients, molecular weights, 
the sites and degrees of resorption, if any, in these sites of such substances as 
urea, creatinine, fcrrocyanidc, electrolytes, glucose, phenol red and PAH. 

SODIUM 

The evidence appears conclusive that sodium and chloride are eliminated from 
plasma by filtration alone. Their clearance shows that they are resorbed in large 
amounts following their filtration. As regards sodium it is believed (Smith, p. 326) 
that approximately 80 per cent is “actively” resorbed, i.e., against a concentra¬ 
tion gradient, from the lumen of the proximal convolution concomitantly with 
the “passive” resorption (diffusion) of 85 or more per cent of the filtered water 
(Smith, pp. 243, 311). Although the sodium ion is highly diffusible, nevertheless, 
it is said to be resorbed against a concentration gradient while urea, under similar 
conditions, is said to be resorbed as a result of “passive diffusion.” Smith’s view 
is that most of the substances that are in process of excretion are resorbed from 
the proximal convolution in varying amounts accompanied by the resorption of 
85 or more per cent of the filtered water. If this were correct, casts would com¬ 
monly form in the lumen of the proximal convolution. This does not occur. Also, 
this convolution is the first subdivision of the nephron. It receives all the filtrate 
from the glomerulus. Therefore, the flow through its lumen should be more rapid 
than that through the lumen of succeeding subdivisions. Such rapidity would not 
be permissive of the massive resorption that is believed to occur. Moreover, criti¬ 
cal examination of the density of substances such as ferrocyanide, uric acid, and 
hemoglobin that have been precipitated in the lumen of the proximal convolution 
when the kidney was fixed during their excretion, docs not suggest the resorption 
of significant amounts of water. There is not (as is claimed) that progressive in¬ 
crease in the density of the precipitated substance, beginning at the glomerulus 
and continuing through this convolution, that would indicate such resorption. 

The tabulation which follows will serve to show the relationship between inu- 
lin and sodium clearance and sodium resorption when both inulin and sodium 
are simultaneously filtered. 

0.24 mg. inulin per ml. of plasma. 

3.25 mg. Na per ml. of plasma. 

3.50 mg. Na per ml. of urine. 
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136.00 ml. plasma cleared of inulin per minute. 

1.18 ml. plasma cleared of Na per minute at an average urine flow of 1.1 ml. 

per minute (3.5 mg. Na per ml. of urine X 1.1 ml. urine flow divided 
by 3.25 mg. Na per ml. of plasma). 

3.84 mg. Na excreted per minute (3.25 mg. Na per ml. of plasma X 1.18 ml. 
of plasma cleared of Na). 

438.16 mg. Na resorbed (442.00 mg. Na in 136 ml. of filtrate minus 3.84 mg. Na 
excreted per minute—99 per cent resorbed). 

350.00 mg. Na resorbed from the proximal convolution (80 per cent of 438.16 
mg.—Smith 1 ). 

88.00 mg. Na resorbed from the distal convolution (438.16 mg. minus 350.00 
mg. Na). 

AFFEREXT AXD EFFEREXT ARTERIOLES 

Maintenance of the rate of filtration during a reduction in renal blood flow as 
well as variations in the amount of filtration are commonly attributed to differ¬ 
ential vasomotor changes in these arterioles. Also, certain increases in filtration 
not attributable to other factors are said to be due to a constriction of the efferent 
arteriole alone. This may be an actual or relative constriction. 

Views concerning the intrinsic regulation of glomerular blood pressure and 
blood flow are traceable to the work of A. N. Richards and his collaborators. 3 - 7 
It is explicit in this work that the efferent arteriole, under certain conditions, may 
constrict more than the afferent or independently of the latter and also that if 
both arterioles constrict simultaneously and to the same degree, the efferent 
arteriole will be more effective in increasing glomerular capillaiy pressure. The 
reason given for such effectiveness was that the efferent arteriole is smaller than 
the afferent and therefore a vasoconstrictor acting alike on both would produce 
a greater increase in resistance to blood flow in the smaller vessel. 

Another possibility was given by Richards but is rarely if ever cited, namel.y, 
that glomerular pressure may lie altered by a differential action of vasodilators 
on the afferent and efferent arterioles. A filtrable vasodilator in the blood passing 
through the glomeruli will be filtered in part and thus reduce the amount avail¬ 
able for action on the efferent arteriole. Accordingly, the intraglomerular pressure 
will rise since the efferent arteriole remains relatively constricted. Although in 
the kidney of the living animal (frog) neither arteriole could be seen to constrict 
or dilate, the glomerular tuft was seen to increase in size when minute amounts 
of adrenalin were added to blood and the kidne} r was perfused with it. The per- 

3 Richards, A. N.: Kidney function. Am. J. Med. Sci., 163: 1, 1922. 

4 Richards, A. N. and Plant, 0. H.: Urine formation in the perfused kidney. The influ¬ 
ence of adrenalin on the volume of the perfused kidney. Am. J. Physiol., 69: 1S4, 1922. 

6 Richards, A. N. and Schmidt, C. F.: A description of the glomerular circulation in the 
frog’s kidney and observations concerning the action of adrenalin and various other sub¬ 
stances upon it. Am. J. Physiol., 71: 17S, 1924. 

'Richards, A. N.: The nature and mode of regulation of glomerular function. Am. J. 
Med. Sci., 170: 7S1, 1925. 

7 Richards, A. N., Barnwell, J. B. and Bradley, R. C.: The effect of small amounts of 
adrenalin upon the glomerular blood vessels of the frog’s kidnev perfused at constant rate. 
Am. J. Physiol., 79: 410, 1927. 
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fusion was exclusively renal in order to avoid invalidating effects that, could 
obtain if the heart and other than renal vessels were involved. 

The preceding constitutes the basis for the commonly held view that differen¬ 
tial constriction of the efferent arteriole is responsible for a variety of phenomena 
manifest in connection with changes in or regulation of glomerular capillary 
pressure, glomerular blood flow and rate of filtration. The most direct evidence 
of such constriction is afforded by the cited increase in size of the glomerular tuft 
thereby indicating active constriction of the efferent arteriole without appreciable 
change in the afferent. Nevertheless, it is difficult to believe that a differential 
constriction of the efferent arteriole occurs because of other facts in this connec¬ 
tion. These facts are: 1) In the human kidney, precise measurements have been 
made of the diameters of the lumens of efferent arterioles in the cortex peripheral 
to a narrow, juxtamedullnry zone. They are the same as or one micron smaller 
than those of associated afferent arterioles. 2) In the juxtamedullary zone, effer¬ 
ent arterioles that descend into the medulla (at least IS per cent of the total 
number of such arterioles per kidney) have lumens that are two or more microns 
larger than those of associated afferent arterioles. Therefore, a vasoconstrictor 
acting equally on both types of arterioles would not reduce the lumens of efferent 
arterioles in the peripheral cortex appreciably more than those of similarly lo¬ 
cated afferent arterioles. Efferent arterioles that, descend into the medulla would 
still have lumens two or more microns larger than those of associated afferent 
arterioles. 

Of interest here also, is the fact that the media of the trail of afferent arterioles 
in the peripheral cortex (85 per cent of the total number of such arterioles per 
kidney) is approximately one-third thicker than that of similarly located efferent 
arterioles. A vasoconstrictor acting on such media would certainly be limited by 
the amount of available smooth muscle composing such media. Therefore, the 
thickness of the media as well as the size of the lumen of afferent and efferent 
arterioles should be considered in connection with the regulation of glomerular 
blood pressure and blood flow. The walls of afferent and efferent arterioles in the 
juxtamedullary zone have approximately the same thickness but the lumens of 
most of the efferent arterioles in this zone are larger than the afferent. 

It is not known in requisite detail how glomerular blood flow and pressure arc 
regulated and no method is as yet available whereby they can be reliably tested. 
It appears likely that the glomerular capillaries, the efferent arterioles and the 
capillaries arising from them are simultaneously involved in changes in glomerular 
activity not eorrelatable with changes in afferent arterioles. 

TERMINOLOGY 

In normal kidney function, blood plasma is ultrafiltered via the glomeruli and 
the filtered constituents are resorbed in variable amounts en route through the 
lumens of the nephrons. Thus, filtration and resorption appear to be the chief 
processes known to be primarily involved in normal urine formation. Certain 
substances that are not normal constituents of blood can pass readily from blood 
across the wall of the nephron to its lumen. Such passage might well be desig- 
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nated as extraction. Then the terms filtration, resorption and extraction would 
signify all that is or could be directly involved in urine formation. It Avould not 
be necessary to speak of glomerular filtration, tubular resorption and tubular 
excretion. The use of “tubular” in connection with the passage of substances to 
or from the lumens of nephrons seems redundant since such passage can only be 
tubular. 

SUMMARY 

Simplified and comprehensive data are given concerning the renal plasma flow 
as measured by the clearance and plasma extraction ratio of a substance, inulin, 
that is believed to be cleared solely via the glomeruli (filtered) and by two other 
substances, PAH and PSP, that are cleared chiefly if not entirely by the proximal 
convolutions of the nephrons (secreted). 

Resorption is shown in connection with the simultaneous clearance of urea 
and inulin and of sodium and inulin with comment on the site and circumstances 
of the resorption of urea and sodium when inulin is considered as solely filtered 
but is not resorbed. 

Maintenance of the rate of filtration during a reduction of renal blood flow as 
well as variations in the amount of filtration, are held to be due to differential 
vasomotor changes which cause efferent arterioles to be actually or relatively 
more constricted than the afferent. The only indication that such might occur 
was the observed increase in size of the glomerular tuft when minute amounts of 
adrenalin were added to frog’s blood and a frog’s kidney was perfused with it. 
No increase in size of this tuft was observed following a like perfusion without 
the addition of adrenalin. 

In the human kidney the size of the lumen of all efferent arterioles except those 
that descend into the medulla is approximately the same as that of associated 
afferent arterioles. The lumen of those that descend into the medulla is several 
microns larger. The thickness of the wall of efferent arterioles except those that 
descend into the medulla is one-third less than that of associated afferent ar¬ 
terioles. The Avail of those that descend into the medulla is as thick as or slightly 
thicker than the Avail of associated afferent arterioles. A structural basis for the 
differential constriction of afferent and efferent arterioles, such as Avould explain 
maintenance of the rate or amount of filtration during a reduction of renal 
blood floAV, is not apparent from these measurements. 
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THE EFFECT OF TEMPERATURE, HUMIDITY AND DEHYDRATION 
ON THE FORMATION OF RENAL CALCULI 

CHARLES L PRINCE, PETER L SCAHDIN’O and CASIMIR T WOLAX 

It is geneially conceded that theie is no one etiological factoi iesponsible foi 
the foimntion ol lenal calculi. Endogenous factois undoubtedly playing a pait 
in then foimntion aie obstiuction, infection, metabolic distuibailees including 
hypeipaiathyioidism, icnal acidosis and hypercalcinuria Exogenous factois 
possibly of influence include diet, water, soil, and climatic conditions The beauti¬ 
ful investigatee work being earned on by Bahei 1 , Bojce" and otheis m this 
countly, and by Cair 3 in England is of fundamental importance and should add 
much to our knowledge of the etiology and management of renal calculi How- 
cvci, we beliece that fuithei investigation of the epidemiological aspects of cal¬ 
culus disease might also proto to be of great assistance m establishing moie 
definitely the etiology of nepluohtluasis Theie ha\e been described foi years 
certain "stone-forming areas” scattered tlnoughout the world where uiohthiasis 
is particulaily common Maps depicting these areas aie frequently seen in the 
htcinture The oiigmal studies on which most of these maps aie based, howevei, 
weie made many yeais ago and apply chiefly to vesical calculi, and not to the 
incidence of lenal calculi In this light, the geogiaphical distubution of lenal 
calculi should be lestudied, because the gieat majonty foim undei entnely dif- 
foicnt circumstances than do tesieal calculi The incidence of tesieal lithmsis has 
decieased, while that of nephio- and uicteiolithiasis appeals to be on the m- 
clease 

In studies of the geogiaphical distubution of lenal calculi, the chief stone¬ 
forming aieas in the United States are supposedly the Southeast, Southern Cali¬ 
fornia, and a longitudinal belt somewhat south of the Great Lakes Since be 
ginning piacticc in Satannah 8 jeais ago, we hare been struck by the extiemely 
high incidence of nephio and uicteiolithiasis m our ticimty In appioximately 
12,000 new patients seen in our office dining this penod, 815, oi appioximately 
6 8 per cent, weie diagnosed as having acute icnal colic due to uieteral calculus 
Theie has been approximately the same incidence of nephrolithiasis The com¬ 
bined incidence of m etei ohthiasis and nephiolithiasis approximates 14 pei cent 
of our total office cases 

Aesculapius and other piofound students of human nature have stressed the 
influence of weathei on man Hippociates admonished us, “IVhoevei wishes us to 
puisne propeily the science of medicine must pioceed thus First, he ought to 
consider what effects each season of the year can pioduce, for the seasons are not 

Reid at annual meeting, American Urological Association, Los Angeles, Calif , Ma\ 19, 
1955 

1 Baker, Rogei and Sison, Francisco Dcmonstr ition of altered tissue mucopoljaacch l 
rides in renal calculus disease In selective staining techniques J Urol , 72 1032, 1954 

2 floecc W H , Garvet, T K and Norfleet, C M Ion binding properties of electro 
phonetic lllj homogeneous mucoproteins of urine in normal subject- and in patients with 
ren tl c ilculus disease J Urol , 72‘ 1019, 1954 

3 Carr, It J A new theory on the formation of renal calculi Brit T Urol , 26:105, 1954 
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NUMBER OF ACUTE URETEROLITHIASIS SEEN PER YEAR 
1947 - 1954 

Fig. 1 

alike, but differ widely both in themselves and in their changes. For with these 
seasons men’s diseases, like their digestive organs, suffer change.” During the 
past 8 years, we have been greatly impressed by the definite seasonal incidence 
of acute renal colic due to ureterolithiasis. The great majority of these cases occur 
in the hot months. During the period of this survey we have seen 922 such cases 
in 815 patients, averaging almost 135 cases a year for the past 6 years (fig. 1). 
The yearly incidence has remained remarkably constant throughout this latter 
period. For this study, we have chosen acute ureterolithiasis rather than nephro¬ 
lithiasis. We believe that these small ureteral calculi give a more reliable picture 
as to the time of formation in the kidney than do actual renal calculi of varying 
sizes and causing varying symptoms. In our experience these calculi have been 
almost invariably composed of calcium oxalate, and/or calcium oxalate and 
calcium phosphate. The urinary pH in these patients is most generally slightly 
acid or neutral, and urinary infection is present in a surprisingly low percentage. 
From these studies, it seems apparent that the great majority of these calculi 
form with rapidity in the kidney, particularly when the weather is hottest, and 
rather quickly drop into the ureter and cause colic which results in their detection. 
We have all followed over a period of months, or even several years a small cal¬ 
culus in a calyceal tip, to have it finally drop into the ureter and cause renal colic. 
This, however, has been quite rare in this series, and very few of these calculi 
have been previously diagnosed. We have several instances of ureterolithiasis in 
which only one stone was demonstrated at the time of the initial visit, yet the 
patients returned within 3 to 4 weeks with a new 3 mm.-l cm. diameter stone in 
the same or the opposite side, showing how rapidly these small calculi can form 
under favorable circumstances. 

Figure 2 gives the total number of cases of acute ureterolithiasis seen each 
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NUMBER OF CASES OF ACUTE URETEROLITHIASIS SEEN PER MONTH 
JAN 1947 TO JAN 1955 
Fig. 2 

month of each year over the S-ye ar period. From this chart it is quickly seen that 
the heaviest concentration of cases occurs from May through September. In this 
chart there are several instances in which a fairly large number of cases are seen 
during one of the colder months, notably January 1953, when 19 cases were seen. 
It should be noted in this particular instance, however, that only 8 and 6 cases 
were seen in the month before and the month after, respectively. 
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NUMBER OF CASES PER MONTH OVER 8 YEAR PERIOD 

1947 — 1954 
Fig. 3 

Figure 3 shows graphically the total number of cases seen each month over 
the 8-year period. Here the marked preponderance of cases during the months 
April through September is even more striking, with a steady increase as the 
months become warmer and a steady decrease as the cold weather comes on. 

Figure 4 shows the number of cases of acute ureterolithiasis seen per month 
for the entire S-t'ear period compared with the average mean temperature for the 
month for the same period. It will also be seen that the climate in our locality is 
of a temperate nature, the mean temperature varying from 52F in December to 
81.2F in July. The much higher incidence of these calculi from April to October, 
when the average mean temperature varies from 66 to 81.2F, is most obvious. 
The incidence curve follows remarkably close the temperature curve through¬ 
out the 3 r ear. There is a slight but definite lag phase, which may have to do with 
the time it takes these calculi to form and drop into the ureter. This lag phase is 
quite obvious when one notes the high peak of cases seen in August, which is 
preceded by two very hot months, June and July. The average mean temperature 
is almost the same in Juty and in August. Likewise, as the weather becomes 
colder, the number of cases decreases. Fewest cases have been seen in Februarj r , 
which follows the two coldest months of the year, December and January. 

A number of authors have stated that renal calculi are relatively rare in the 
wet tropics, but no figures are given showing average temperature and humidity 
in the areas in question. Davalos 4 found renal calculi to be quite common in the 

4 Davalos, Alfonso: The raritv of stones in the urinary tract in the wet tropics. J. Urol., 
54: 1S2. 1945. 
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■warm diy section of Equador, while m the warm moist section of the countiy 
they weie quite raic He theorizes that excessive sw eating m such climate lesults 
in the excietion of waste products by this loute rather than through the kidneys, 
and that this is responsible for the very low incidence of renal calculi in these 
areas However, it would seem more logical that where the temperatuie is hot 
and the urine concentiated, there should be a definitely higher incidence of lenal 
calculi, paiticularly since the usual constituents of lenal calculi aie not excieted 
to any degree by the sweat glands 

Figuic 5 giaphically compotes the number of cases of acute luetciohthiasi^ 
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seen per month with average relative humidity over the 8-year period. There is 
little if any obvious correlation. It would seem from these figures that relative 
humidity has no effect on the incidence of renal calculi, unless there is some cor¬ 
relation between the overall rather high relative humidity and the high incidence 
of renal calculi in this vicinity, not shown by these studies. Perhaps further 
studies comparing stone incidence with relative humidity in other localities 
would prove to be of assistance. 

Since there are only minor variations in the other possible etiological factors 
responsible for the formation of renal calculi from season to season, aside from 
temperature, one must assume from these studies that the latter plays a large 
and important role in their formation. Actualty we do not consider temperature 
itself responsible, but consider the dehydration and associated urinary concen¬ 
tration resulting directly from the very high mean temperature seen during the 
hot months to be the cause. Since no other apparent factor enters in, it would 
seem that dehydration alone results in the very close correlation between tem¬ 
perature and stone incidence. We therefore feel that dehydration plays a much 
more important role in the formation of renal calculi than is generally realized. 
Butt 5 has stated in one of his papers that May to August are the "stone-forming” 
months in western Florida. Burkland 6 has mentioned that there is a seasonal 
variation in the incidence of stones seen in hot weather. Butt 5 states that dehy¬ 
dration, along with numerous other factors, results in a colloid-crystalloid im¬ 
balance, which may be responsible for the formation of renal calculi. The con¬ 
centration of urine relatively increases the proportion of electrolytes and de¬ 
creases the proportion of colloids, thereby increasing their possibility of 
precipitating. According to him, exposure of the body to dry heat is often a 
deciding factor as to whether stones will form in persons who are predisposed to 
calculus formation. 

Another fact which suggests to us the extreme importance of dehydration in 
the formation of these calculi is the rarity of recurrence in this series. There have 
been only 79 cases of known recurrence in this entire group, an incidence of 
8.8 per cent. Also, it is of interest that only 147 patients in this series gave a 
definite history of stone passage or removal previously. It would seem that the 
invariable admonition to the patient to “force fluids” after stone passage or 
removal has had its effect. 

SUMMARY AND CONCLUSIONS 

The epidemiological aspects of renal calculi are of great scientific interest, and 
further investigation along these lines might be of assistance in establishing 
more definitely their etiology. 

A series of 922 consecutive cases of acute renal colic due to ureterolithiasis is 
presented. In this series a definite and striking seasonal incidence of the disease 
has been shown to exist. 

5 Butt, A. J.: Role of protective urinary colloids in prevention of renal lithiasis. J. Urol., 
67: 450, 1952. 

6 Burkland, C. E. and Rosenberg, Milton: Survey of urolithiasis in United States. 
J. Urol., 73: 19S, 1955. 
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The incidence of acute ureterolithiasis follows to a remarkable degree the 
average mean temperature; the greatest number of cases were seen from April to 
October, and the fewest in February. We are of the opinion that the high aver¬ 
age mean temperature existing from April to October results in dehydration and 
urinary concentration with resultant increased stone formation during these 
months. 

Dehj r dration plays a much more important role in the formation of renal 
calculi than is generally realized. We believe that if patients can be made to take 
large quantities of liquid, particularly in the hot months, the number of cases of 
acute ureterolithiasis can be very significantly reduced. 

In this series, relative humidity has apparently had no definite influence on 
the incidence of acute ureterolithiasis. 

SB 15 Habersham Si., Savannah, Ga. 
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THE INFLUENCE OF THE DIET OX URINARY CITRATE 

EXCRETION 

CLAUDE L. YARBRO 

From the Department of Biochemistry and Nutrition. School of Medicine, University of North 

Carolina, Chapel Hill, N. C. 

The mechanism of urinary calculus formation is undoubtedly a complicated 
one in which many factors may be involved. Such factors as an elevated calcium 
excretion and increased pH of the urine are widely accepted. Among other fac¬ 
tors deserving consideration is the presence of organic substances in urine ca¬ 
pable of complexing calcium ions and thus holding them in solution. The occur¬ 
rence of comparatively large amounts of citrate in urine was earlier pointed out 
by Amberg and McClure. 1 The urinary citrate, expressed as mg. anhydrous 
citric acid per daj^, has been shown to van” between the limits of 0.1 to 1.5 gm. 
per day. 2 Ivissen and Locks 2 and Scott and co-workers 3 have indicated that citrate 
excretion in patients forming urinary calculi is considerably depressed as com¬ 
pared to normal individuals. Shorr, et al. : have reported a decreased citrate ex¬ 
cretion in cases of two chronic stone formers during a stone-free interval. On the 
other hand Conway, Maitland and Rennie 5 have attributed the decreased citrate 
excretion in calculus patients to the presence of infecting bacteria capable of 
splitting citric acid. Urinary calculi consisting mainly of calcium citrate have 
been experimentally'produced in the rat by Morris and Steenbock. 6 The ani¬ 
mals were placed on a low phosphate, normal calcium diet and the calcium 
citrate calculi so produced could be converted to the carbonate-phosphate type 
of stone by increasing the amount of alkali in the diet. In addition Lawrie 7 has 
recently reported an apparent response of a case of nephrocalcinosis to citrate 
therapy. 

In view of the findings of the various workers reported above, information 
concerning the factors involved in the urinary excretion of citric acid should be 

Accepted for publication June 29, 1955. 
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1 Amberg, S. and McClure, W. B.: The occurrence of citric acid in urine. Am. J. Physiol., 
44: 453-462, 1917. 

5 Kissin, B. and Locks. M. O.: Urinarv citrates in calcium urolithiasis. Proc. Soc. Exper. 
Biol. Med., 46: 216-21S, 1941. 

3 Scott, W. W., Huggins, C. and Selman, B. C.: Metabolism of citric acid in urolithiasis. 
J. Urol., 50 : 202-209, 1943. 

4 Shorr, E., Almy, T. P., Sloan, M. H., Taussky, H. and Toscani, Y.:The relation between 
the urinary excretion of citric acid and calcium; its implication for urinary stone formation. 
Science. 96: 5S7-5S-S, 1941. 

5 Conway. N. S.. Maitland. A. I. L. and Rennie. J. B.: The urinary citrate excretion in 
patients with renal calculi. Brit. J. Urol., 21: 30-3S, 1949. 

6 Morris. P. G. and Steenbock. H.: Citrate lithiasis in the rat. Am. J. Physiol., 167: 
69S-702, 1951. 

T Lawrie. T. D.: Nephrocalcinosis: a report of a case showing an apparent respouse to 
citrate therapy. Glascow Med. J.. 35: 12S-13-3, 1954. 
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of tonsidetablc significance Several woikcis 81 * have shown that the excretion 
of utiate \aiies with the pH of urine, the ingestion ot alkali inti eases the 
uimaiv dtiate excietion wheieas the ingestion of acid decieases it Hozmonal 
influences, paiticulaily paiathoimone 13 14 and estrogens 15 ha\e also been shown 
to influence citrate excietion Pei haps the mciease m citrate excietion in women 
with nioiease m estrogen pioduction dunng the menstiual cycle may be a faetoi 
in the lowei incidence of umiaiy calculi in women as compared to men 

Vitamin D admmibtiation m physiological as well as m massive doses has 
been shown to mciease the blood, bone, kidnej and urme lev els 16 17 18 Although 
\ itamiu D administration has been demonstiated to increase urinai> pH, 
Steenbock and co-woikers 19 have produced evidence to indicate that its action 
upon eitiutc excretion is at least paitially independent of the change m unnary 
pH, since thev weie able to show an inaeased citiate excretion m rats on an acid 
or alkaline diet whenc\ ei xitamm D was mcoipoiated m the diet 

In the case of the mciease in citiate excretion accornpanjung alkalinization 
of the mine, a specific mechanism imolved with acid-base balance has been 
postulated h) Ostberg," 0 and does not involve mobilization of body stores such 
as that found in bone* 1 

Smith and Meyer 03 investigated the influence of diet on the unnary excietion 

* Ivuj per, A C and Mattill, H A Some aspects of citric acid metabolism J Biol 
Chem 103 31-00, 1933 

9 Scliuck C Urinary c\crction of citric acid II Effect of ingestion of citric acid, sodium 
citrite md sodium bicarbonate J Nutrition, 7 691-700,1934 

10 Sherman, C C , Mendel, L B and Smith, A H The ciinc uud formed m ammnl me 
taboli-m J Biol Chem , 113- 247-203, 1936 

11 Oitcn J M and Smith, AHA stud} of certain metabolites and related compounds 
is precursors of endogenous citric acid J Biol Chem , 117 555 567, 1937 

12 Smith A H and Orten, J M The rate of citric acid formation following injection of 
the sodium s dts of certain dicarbo\jlic acids J Biol Chem , 124* 43-18 1938 

IS Alwa!l, N Stuchen uber die Regulation vom 1 J 1,1 scrums, IV 

Uber die Lmwirkung von Parathormon auf dei 31utserums, 

ein Beiti ig 7ur Frage des Zusammenhangs zuischt 1 Acta. Med 

Sc uid , 116 337 339, 194-4 

14 Tiecm m, S and Chang, T S Effect of tlijroparatlnroidectomj and vit imin D upon 
scrum calcium and citric acid of normal and nephrectomized dogs Amer J Phjsiol , 160 
341-347 1950 

15 Short E , Bernheim, A It and Tausskj , H The relation of unnarj citric acid e\crc 
tion to the menstrual ejele and the steroidal reproductive hormones Science, 95 606 607, 
1042 

10 Steenbock, H and Beilin, S A Vitamin D and tissue citrate J Biol Chem , 205 
086 901 1053 

17 Beilin S 4 and Steenbock, H Vitamin D and citratunn J Biol Chem , 194* 311- 
316 1952 

18 II irrison H E and Harrison H C Vitamin D and citrate metabolism, studies on 
riclutic infants Yale J Biol Med , 24 273-283, 1952 

19 Steenbock, H , Beilin, S A and Wiest, W G Vitamin D and unnirj pH J Biol 
Chem 193 * 843 849, 1951 

20 O*tberg, O Studien uber die Zitronensnurcausscheidung der Mcnscliennicre in nor 
m ilen und pathologischen Zustanden Skand Arch Phjsiol , 62: 81-222, 1931 

21 I eonards J R and Free A H The citrate content of the skeleton as influenced b\ 
prolonged feeding of acid producing and base producing salt J Biol Chem , 155* 503 506, 
1944 

n,> Class R N and Smith, A H The skeleton as a source of endogenous citric acid J 
Biol Chem 151: 363-368, 1943 

23 Smith A H andMe\er C E The influence of diet on the endogenous production of 
citu c tud J Biol Chem 131 45 55 1030 
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of citrate and reported that maximal excretion of citrate was obtained on a 
high carbohydrate diet, followed by a high fat diet as the next most productive, 
while a high protein diet was found to be the least productive of urinary citrate. 
On the other hand, Kuyper and Mattill 8 found an increase in citrate excretion 
in humans following a meal consisting of eggs and toast. This discrepancy may 
be partially explainable on the basis of the vitamin D content of eggs. Schuck 24 
has reported an increased citrate excretion in women following the ingestion of 
grape or orange juice. This increased citrate excretion was probably related to 
the alkali effect of the juices since an increase in urinary pH was also noted. 

The level of citrate in the urine of a given subject at any one time appears to 
be the result of the balance of a number of factors such as acid or alkali in the 
diet, vitamin D and hormonal influences. The quantitative aspect of such a 
balance has not as yet been worked out. 

In consideration of the well-known calcium complexing abilities of citrate 
plus the implications from the literature that citrate plays some role in urinary 
calculus formation, further information on the influence of diet on the urinary 
excretion of citrate would seem to be desirable. 

EXPERIMENTAL 

The 24-liour urinary citrate excretion was followed on 54 medical students on 
their normal self-selected diets. These students were then divided up into groups 
of varying sizes, and their citrate excretion was determined, while on an as¬ 
signed diet. 

Composition of the diets. High protein diet: A diet made up primarily of meats, 
cheese, eggs, milk and other dairy products at each meal, plus a high protein 
snack before retiring at night. 

Low protein diet: Essentially a high carbohydrate diet in which meat, eggs, 
cheese, milk, and leguminous vegetables were excluded. Intake of bread was 
held to a minimum. 

Potato diet: A diet similar to the low protein diet but consisting almost en¬ 
tirely of potatoes and other root vegetables. 

Fasting diet: First day—normal diet; second and third days—complete fast. 
Subject was allowed to have water ad lib. 

Acid diets: a. Ammonium chloride: First day—normal diet; second day— 
normal diet plus 1 gm. ammonium chloride at each meal; third day—normal 
diet plus 1 gm. of ammonium chloride at each meal, mid-morning, mid-after- 
noon, and at bedtime. 

b. Prunes: First day—normal diet; second day—normal diet plus 2 dozen 
prunes; third day—normal diet plus at least four dozen prunes spread through¬ 
out the day. The acid quality of this diet depends upon the presence in prunes 
of organic acids not metabolized in the body. 

Alkaline diets: a. Citrus fruits: First day—normal diet; second day—normal 
diet plus six oranges at night; third day—normal diet plus two to three dozen 
oranges distributed throughout the day. 

24 Schuck, C.: Urinary excretion of citric acid. J. Nutrition, 7: 679-689, 1934. 
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b Sodium citrate: Fust and second days—normal diet, third day—noimal 
diet plus 10 gm of sodium citiate before each meal 

c Sodium bicaibonate. First and second days—normal diet, thud day—• 
normal diet plus 10 gm of sodium bicaibonate befoie each meal 
In each case vvheie the noimal diet supplemented with the various con 
stituents abo\e was used, the subjects weie required to maintain a diet con- 
foinung as closely as possible to that consumed during the time of the collection 
of the noimal twenty-foui lioui unnc All diets covered a three-day peuod unless 
otheiwise noted On the last (tlind) day of the dietary period twenty four-hout 
urine collections were made and presened oiei chloroform No attempt was 
made to prevent loss of caibon dioxide fiom the urine, and for this leason the 
pH values foi the urines in the pH S lange may be somewhat in enor 
Determination of the uunaiy pH was made with the Beckman model G pH 
meter, using the glass electrode 

Citiates weie determined by the method of Ettingei and oo-w oi kers " s This 
piocedures lelics essentially upon the oxidation of citric acid to pentabromo 
acetone in the presence of pei manganate and bi online The pentabromoacetone 
when allowed to leact with alkaline pyiidme produces a pink color which may 
be measuicd pliometiically 


RESULTS 

The lesults of the determination of citiate excietion by humans on various 
dietary regimes are shown in tables 1, 2, 3 and 4 In each of the tables, the fust 
column identifies the subject, the second lists the paiticulai diet used, the third 
column indicates pH of the mines, and the fouith shows citiate excietion m 
teims of milhgiams of anhydious citnc acid pei day 

Table 1 show s the data obtained upon the high and low protein, potato and 
fasting diets In the case of the high protein diet, although in most cases the 
pH of the mines decieased as expected, the citrate excretion in six of the 8 cases 
increased and m the other two it lemained lelatively unchanged No definite 
trend could be established fiom the data on the low piotein diet The potato 
diet m the 4 cases studied pioduced mci eases in both uunary pH and citrate 
excietion The fasting experiments showed no essential change ill one case, a 
slight decrease m a second, and in the thud case a decrease was noted on the 
fust day of the fast, with an enoimous inciease appealing on the second day of 
the fasting peuod This lattei inciease may have been caused by an increased 
ketone body excretion 

The lesults obtained on the acid diets, table 2, show that although decreases 
in the unnaij pH were obtained on the ammonium chlonde diet, there was a 
deciease m citiate excietion m only two out of the G cases studied In the other 
4 cases the excietion of citrate actually lncicascd In the case of the piune diet 
tlnee of 5 cases showed a positive eoirelation between change in urinary pH 
and citiate excietion In the othei two, the citiate excretion mcieased although 

I s Ettingci Tt H , Goldbaum, L It ami Smith, H L A simplified method for the tie 
termination of utric acid in biological flunk I Biol Chern , 199. 531 536, 1952 
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Table 1. Citrate excretion by humans on hiijli protein, low protein, potato or Jasting diets 


Subject 

Diet 

Urine 

PH 

Uri¬ 
nary 
Ci¬ 
trate 
mg./ 
24 hr. 

Subject 

Diet 

Urine 

pH 

Uri¬ 
nary 
Ci¬ 
trate 
mg./ 
24 hr. 

Subject 

Diet 

Urine 

pH 

Uri¬ 
nary 
Ci¬ 
trate 
mg./ 
24 hr. 

JLB 

Normal 

G.38 

736 

WRS 

Normal 

6.00 

846 

PC 

Normal 

6.60 

800 


High protein 

5.62 

1034 


Low protein 

6.20 

920 


Potato 

6.80 

1000 

WNL 

Normal 

6.20 

666 

CCII 

Normal 

6.33 

1751 

AJC 

Normal 

5.62 

797 


High protein 

6.00 

920 


Low protein 

6.30 

1060 


Potato 

6.20 

833 

CF 

Normal 

6.02 

634 

TH 

Normal 

6.70 

694 

JJP 

Normal 

5.70 

447 


High protein 

5.42 

810 


Low protein 

6.50 

551 


Potato 

6.28 

925 

PMW 

Normal 

6.20 

855 

GWH 

Normal 

6.30 

592 

JRH 

Normal 

5.16 

1080 


High protein 

6.00 

1370 


Low protein 

6.10 

512 


Potato 

6.10 

1037 

CS 

Normal 

6.30 

394 

DCB 

Normal 

6.50 

694 

JSII 

Normal 

6.20 

568 


High protein 

6.30 

900 


Low protein 

6.70 

570 


Fasting 1 day 

6.15 

328 

LRB 

Normal 

6.20 

776 

CLB 

Normal 

6.15 

372 


Fasting 2 day 

0.05 

4070 


High protein 

6.45 

1093 


Low protein 

6.95 

654 

JLW 

Normal 

6.37 

476 

FRS 

Normal 

5.90 

850 

CWP 

Normal 

6.00 

1054 


Fasting 1 day 

6.30 

554 


High protein 

5.87 

845 


Low protein 

6.10 

570 


Fasting 2 day 

5 .75 

488 

VM 

Normal 

G.20 

626 

AWH 

Normal 

5.00 

620 

JWT 

Normal 

0.72 

539 


High protein 

6.50 

643 


Low protein 

6.70 

401 


Fasting 1 day 

5.45 

220 










Fasting 2 day 

5.40 

359 


Table 2. Citrate excretion by humans on acid diets 


Subject 

Diet 

Urine 

pH 

Urinary 

Citrate 

mg./24 

hr. 





AGM 

Normal 

6.71 

432 

ARK 

Normal 

6.45 

644 


Ammonium chloride 

6.34 

1260 


Prunes 

5.SO 

558 

EGA 

Normal 

6.50 

610 

MDF 

Normal 

6.70 

720 


Ammonium chloride 

6.45 

798 


Prunes 

6.10 

560 

JRE 

Normal 

6.59 

209 

TC 

Normal 

5.SO 

568 


Ammonium chloride 

6.25 

1036 


Prunes 

6.00 

700 

RF 

Normal 

6.49 

400 

WCE 

Normal 

6.07 

487 


Ammonium chloride 

5.95 

1486 


Prunes 

5.65 

594 

JWS 

Normal 

6.76 

589 

DC 

Normal 

6.20 

484 


Ammonium chloride 

6.05 

516 


Prunes 

5.72 

700 

J de B 

Normal 

6.60 

1048 






Ammonium chloride 

6.00 

480 






the pH of the urine decreased. .Since these subjects were allowed to consume 
their normal diet supplemented with ammonium chloride or with prunes, the 
discrepancy between these findings and those reported by other workers could 
be caused by variation in the vitamin D intake. For this reason another group 
of six students was placed on the ammonium chloride diet with the further 
restriction that they avoid all dairy products, the usual dietary source of vita¬ 
min D. These results, table 3, are in agreement with the well-known effect of 
acid ingestion on citrate excretion. In each case a decrease in urinary pH was 
accompanied by a decrease in citrate excretion. 

The results on the alkaline diets, table 4, are more in keeping with the evi¬ 
dence in the literature that citrate excretion is increased upon alkalinizing the 
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T \cle 3 Cihalc excretion by humans on a diclfiec of dan y products, but supplemented tilth 
ammonium chloudc 


Subject 

Diet 

Urine 

pH 

Urinary 

Citrate 

mjr/24 

Subject 

Diet 

Urine 

pir 

Urinary 

Citrate 

m.if/24 

hr 

DDJ 

Normal 

C 10 

G77 

CCH 

Normal 

G 33 

1751 


Ammonium chloride 

6 10 

448 


Ammonium chloride 

5 70 

1167 

\WG 

Normal 

G 02 

4G0 

WRS 

Normal 

6 00 

S46 


Ammonium chloride 

5 25 

420 


Ammonium chloride 

5 30 

420 

BET 

Normal 

5 GO 

706 

JS 

Normal 

0 76 

589 


Ammonium chlondc 

5 50 

530 


Ammonium chloride 

5 95 

294 


Table 4 Citrate excretion by humans on larious alkaline diets 


Subject 

Diet 

Ur 

me 

PH 

Urx 

nary 

Ci 

trate 
mg/ 
24 hr 

Subject 

Diet 

Ur 

inc 

pH 

Un 

nary 

Ci 

trate 
mg/ 
24 hr 

Subject 

Diet 

Ur 

me 

pH 

Un 

nary 

Ci 

trate 

mg/ 

24 hr 

mrb 

Normal 

5 95 

422 

GEE 

Normal 

5 65 

379 

JDB 

Normal 

5 90 

604 


Citrus fruit 

6 45 

S90 


Sodium citrate 

7 59 

900 


Sodium bicarbonate 

7 20 

1452 

■VYVG 

Normal 

6 02 

460 

MLC 

Normal 

6 00 

859 

CC* 

Normal 

5 60 

646 


Citrus fruit 

5 70 

482 


Sodium citrate 

7 26 

1019 


Sodium bicarbonate 

8 25 

1629 

MMU 

Normal 

6 22 

S90 

PDM 

Normal 

5 97 

900 

Rrn 

Normal 

5 99 

378 


Citrus fruit 

7 27 

15“0 


Sodium citrate 

7 5° 

869 


Sodium bicarbonate 

8 01 

825 

PM 

Norma! 

6 12 

4S6 

RAF 

Normal 

5 80 

644 

BET 

Normal 

5 60 

706 


Citrus trial 

7 21 

1205 


Sodium citrate 

S lb 

8S 


Sodium bicarbonate 

7 70 

310 

TI.O 

Normal 

6 25 

771 

Vi RB 

Normal 

6 04 

746 

DEA 

Normal 

5 87 

12G3 


Citrus fruit 

6 40 

86S 


Sodium citrate 

7 86 

1129 


Sodium bicarbonate 

' 60 

756 

DEJ 

Normal 

6 10 

677 

GB* 

Normal 

6 20 

1163 

GFIv 

Normal 

60 

1435 


Citrus fruit 

0 SO 

roi 


Sodium citrate 

8 45 

1035 


Sodium bicarbonate 

7 92 

775 

RII* 

Normal 

6 20 

555 

JAM 

Normal 

5 85 

481 

JE 

Normal 

5 98 

684 


Citrus fruit 

6 30 

599 


Sodium citrate 

8 07 

1330 


Sodi im bicarbonate 

7 80 

525 


* Females 


diet Good agieement was obtained on the citrus fruit diet, mciease in uiinary 
pH, uheie obtained, in each case produced an increased citiate exaction On 
both the sodium bicaibonate and sodium citiate diets a few cases nere noted 
wheie an mciease in urinary pH did not produce an increased citiate e\cietion 
In all but one of these cases the citrate excretion on the normal diet was quite 
high, and again vanation of vitamin D intake could have been a factor Also 
these diets usually produced a mild dianhea (severe in one case) It is con¬ 
ceivable that the diarrhea could hare had some effect on the lesults obtained in 
these expci rnients 

All of the lesults on the dietaiy study must of necessity suffei fiom the enti 
cism that the dietaiy legimens neienot subject tongid contiol This mayac 
count foi some of the i nnntion noted 

DISCUSSION 

Fiom the data just piesented, it is undent that in the human, the acid oi 
alkali content of the diet is not the only factoi concerned in citrate exaction 
Hie pioduction of mcieascs in citiate exaction on acid containing diets such 
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as the high protein and ammonium chloride diets is believed to be related to 
the vitamin D content of the diet, since in the case of the ammonium chloride 
diet, exclusion of eggs and daily products, the usual dietary sources of vitamin D, 
brought about a decrease in citrate excretion with acidification of the urine. 
The presence of vitamin D in the diets used probably accounts for the fact that 
an elevated citrate excretion occurred on the high protein diet. 

The finding of an elevated citrate excretion on the alkaline diets confirms the 
many earlier reports in the literature. 

In relation to the problem of the calcium type urolithiasis, the selection of a 
high protein diet containing physiological amounts of vitamin D would appear 
to be quite satisfactoiy in two ways. First, high protein diets are usually acid- 
producing diets because of their sulfur and phosphorus content and therefore 
tend to keep the pH of the urine low (about 6.0). Second, inclusion of physio¬ 
logical amounts of vitamin D in the diet would tend to keep the citrate excretion 
high, thus supplying a complexing agent for keeping calcium in solution in the 
urine. Excessive intake of vitamin D should be avoided since it would cause an 
increased absorption of calcium from the intestine as well as increasing urinary 
pH and calcium excretion. 

Acid-producing diets favor an increased absorption of calcium from the in¬ 
testine with a resultant increase in the urine calcium level. The selection of a 
diet for calculus patients will require a careful balance of the factors tending 
to decrease urinary pH and increase urine citrate levels against those factors 
tending to increase both urine pH and urinary calcium excretion. The optimal 
conditions as regards urine pH and citrate concentration for keeping calcium 
in solution or for dissolution of calcium type calculi are at present unknown. 

The other diets producing an increased citrate excretion would be less satis¬ 
factory since the}'- also tend to alkalinize the urine. This increased alkalinity 
would tend to cause calcium to precipitate from the urine, even in the presence 
of increased amounts of citrate, or could possibly cause formation of calcium 
citrate calculi. 

SUMMARY 

Citrate excretion has been studied in the human under several dietary regimens. 

Citrate excretion in the human is increased by the ingestion of alkali and 
decreased by the ingestion of acid. 

The vitamin D content of the diet also affects the citrate excretion. The 
presence of physiological amounts of vitamin D in the diet appears to increase 
citrate excretion even on acid-producing diets such as high protein diets, or diets 
supplemented with ammonium chloride. 
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TRUE PROLAPSE OF THE URETER: CASE REPORT AND REVIEW 
OF THE LITERATURE 

MICHAEL GREENFIELD 

From the Department of Urology, Queens General Hospital, Jamaica, X. 

One of the rarest anomalies of the ureter is true prolapse or herniation. The 
aim of this paper is to discuss the lesion, its possible etiology, clarify criteria for 
its diagnosis and review the literature on the subject. A case of massive true 
prolapse of the ureter associated with contracted bladder neck and contralateral 
stenosis of the ureteral meatus will be reported. 

CASE REPORT 

A 2J--fj-year-old white boy entered the Department of Urology of Queens 
General Hospital on October 14,1953. The mother gave a 1-year history of hourly 
urination with a weak stream, marked straining and pain on urination and al¬ 
most constant dribbling of urine. The history was otherwise unremarkable. 

The child was well developed and well nourished, in apparent good health. Four 
residual urine determinations ranged from 22 to 30 cc. Fasting blood sugar, blood 
urea nitrogen, blood count and urinalysis were witliin normal limits. Urine cul¬ 
ture was sterile. Excretory urography revealed prompt function bilaterally in 5 
minutes; bilateral hydrourcteronephrosis was present, moderate on the left, 
minimal on the right (fig. 1, A). Cystogram revealed no reflux, either immediate 
or delayed. Of interest was a flat bladder base, with complete absence of fun¬ 
nelling, suggesting a diagnosis of contracted bladder neck (fig. 1, B). Panen¬ 
doscopy revealed a severe iris type contracture of the bladder nock, with a pin¬ 
point internal urethral orifice. Deep cellules and trabeculations of the bladder 
were present. A large tubular mass, occasionally contracting, was noted intra- 
vesically lying against the bladder neck. Its size, and the location of its base, were 
not determined with certainty, but it was believed to be a left ureterocele. Its 
orifice could not be visualized because the terminal end of this structure lay well 
across the midline on the opposite side of the bladder. The right ureteral orifice 
was in the normal position and pinpoint in size. A diagnosis of bladder neck con¬ 
tracture and left ureterocele was made. On October 27, 1953, under open drop 
ether anesthesia, the bladder was opened suprapubically. Inspection revealed a 
collapsed tubular structure 4 cm. long. It had the diameter of a lead pencil with 
its proximal end attached to the trigone on the left ureteric bar. The distal end 
lay free in the bladder. Its mouth was patulous, admitting the end of a large 
Kelly clamp with ease. A 12F soft rubber catheter was readily passed through 
the meatus of this structure up to the left kidney. This structure was amputated 
at its base. With a few interrupted catgut sutures the mucosa of the bladder was 
sutured to the ureteral mucosa. This resulted in a dilated ureteral orifice that 

Read at annual residents’ meeting of the Brooklyn Urological Society, April 13, 1954. 

Accepted for publication July 7, 1954. Publication delayed because author entered the 
Armed Forces and galley proof did not reach him. Editor 
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was flush with the bladder floor. The right ureteral orifice was then identified 
and found to be impervious to a 3F ureteral catheter. Meatotomy with the cutting 
electrode was performed, resulting in easy passage of a 5F ureteral catheter to 
the kidney Excellent exposure of the bladder neck was then obtained by extend¬ 
ing the oiiginal bladder incision 3 to 4 mm. distal to the bladder neck, onto the 
prostatic capsule. From this retropubic position an Allis clamp was placed on the 
neck at 6 o’clock and a broad wedge of tissue extending from 4 to 8 o’clock was 
easily resected with the cutting electrode. The incision of the prostatic capsule 
and the lower portion of the bladder was then closed. The tip of the index finger 
was then easily passed into the prostatic urethra from the bladder. The bladdei 



Fig. 1 .1, pieoperative excretoi y urogram (20 minute film) shows bilateial hydronephro¬ 
sis B, preoperative cystogram shows flat bladder base strongly suggestive of conti acted 
bladder neck C, 4 months postopeiative excretory urogram (20 minute film) show's normal 
right upper tract and model ate diminution of left hj dronephrosis D, 2 months postopeia¬ 
tive excietorv e\stogiam shows excellent funnelling of bladdei neck 
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was closed about a 2SF dePezrei tube, and tiansfKed to the rectus sheath The 
abdominal wall was closed m layers with diamagc 

Pathological lepoit (Di Alfied August). The gloss specimen measured 4 cm 
m length by 0 G cm m diameter Its walls were 0 1 cm to 0 15 cm in thickness 
and appealed to be covered with mucosa on all suifaces The distal uncut end 
was patulous, the meatus being 0 5 cm in diametei Mieioscopically the stiuc- 
tuie was seen to be coveied external^- with ureteial mucosa It was also lined 
with uieteial mucosa that was 1 hi own into convolutions Between these two 
lajeis of uieteial mucosa weie seveial layeis of smooth muscle Diagnosis Pro¬ 
lapsed uietei 

The postopeiativ e couise was complicated by seveie urosepsis which lesponded 
slowly to antibiotics and piecluded uiethial cathetei diamage The supiapubic 
sinus closed by the fouith week B 3 ' then the child was voiding with an excellent 
stieam and without pain Residual urme deteimmations vaned fioni 0 to 7 cc 
He has been followed m the clinic foi the past G months during which time theie 
has been complete fieedom fiom fever or pam Voiding is notmal with zeio to 
5 cc residuals A IGF soft nibbei catheter passed with ease tlnough the uietlna 
to the bladdei X-iay studies were made 4 months postopeiatively Exeietoiy 
uiogiaphy showed modeiate diminution of the left hydionephiosis The light 
uppei tiact now appeared noimal (fig 1, C) A cystogiam showed immediate 
bilateral vesicouieternl influx (which was absent 2 months latei, 1 c, (> months 
postopeiatively) Also noted was excellent funnelling of the bladdei neck which 
was absent in the preopeiativo films because of contiacture (fig 1, D) 

DISCUSSION 

V 11 exhaustive 1 ovlew of the English medical htciatuie, fiom the fust edition 
of the Cumulative Index 111 191G to the piesent, fails to levenl a single positive 
case of piolapse of the uretei A cursoiy review of the Fiench hteratuie since that 
time has uncoveied 2 cases, both of which weie not pi oven by surgical biopsy 
and cannot be diagnosed as ureteial piolapse with ccitamty These cases will 
be discussed 

Few of the modern uiologieal textbooks mention and dcsenbo this lesion 
Uieteial prolapse is described by Hmman 1 and by Campbell’ ill their hooks, 
but no definite case reports are cited 

The hteiatme is leplete with case icpoits entitled, ‘Piolapse ot the Uietei,” 
which, on perusal, reveal that the lesion beingdescnbed is 111 realitj a meteiocele, 

1 e , a ballooning out of the uieteiovesical mucosa due to distinction sccondaiy 
to stueture of the uieteral meatus A ureteiocele is covered on its vesical side by 
bladdei mucosa, its lumen is lined with ureteial mucosa and its walls contain 
no muscle Uieteial piolapse may be defined as that condition 111 which theie is 
herniation tlnough the ureteial meatus of the mucosal and musculai coats of 
the uretei into the bladder It is cliaractetized by the piesence of ureteial mucosa 
coveting the vesical side of the piolapse and of course, lining its lumen with 

1 Ilniman, F The Principles uid Practice of Urolog\ Philadelphia A\ B Saunders 
Co 1936 

2 Cimpbell, M Clinicil Pediatric Urolog\ Philadelphia \V B S Hinders Co , 1951 
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prolapse ureterocele 

Fig. 2. Diagrammatic comparison of prolapse of ureter and ureterocele, a, Bladder wall. 
b, Bladder mucosa, c, Ureteral mucosa, d, Ureteral musculature, e, Normal or dilated ureteral 
orifice, /, Stenotic ureteral orifice. 

ureteral musculature contained between these mucosal layers (fig. 2 ). A possible 
exception to this definition is the case reported by Filho 3 (to be discussed) in 
which he described prolapse of only the ureteral mucosa. Unfortunately this was 
not proven by biopsy. 

The ureteral meatus in prolapse of the ureter may be normal or enlarged in 
size, or possibly stenotic (this latter condition described in Filho’s case to be 
discussed below). Hinman 1 states that “the orifice may be large . . . but even in 
this instance there is some obstruction and urinary flow may give ballooning and 
C 3 r stic formation.” In the case herein reported the meatus was large, being 5 mm. 
in diameter, j’-et cystoscopically the prolapse had the appearance of a ureterocele 
and the entire upper tract was markedly dilated. In view of the presence of a 
severe contracture of the bladder neck, the part played in the pathogenesis of 
the hydroureter and hydronephrosis by the ureteral prolapse per se cannot be 
determined in this case. 

Papin, cited by Filho , 3 thought that the mechanism of prolapse required a 
dilated ureteral meatus. In Uteau’s 4 case the right orifices were double and nor¬ 
mal in appearance. In the region of the left orifice “a quadrilateral fleshy out- 
pocketing” was noted, at the summit of which a ureteral orifice was seen. He 
stated that on making pressure on the summit with his bougie the outpocketing 
inverted, completely disappearing and allowing the bougie to pass easily to the 
kidney. On removal of the bougie the region of the orifice appeared normal, and 
the lesion which he termed ureteral prolapse remained completely reduced. Un¬ 
fortunately Uteau makes no mention of the condition of the upper ureter and 
kidney, of the caliber of the ureteral meatus, of the size of the lesion or of a 
followup cystoscopy. From his description this lesion may have been a uretero¬ 
cele that was temporarily inverted I 03 ' the bougie. 

Filho 3 felt that stricture of the ureteral meatus was necessary for the forma¬ 
tion of prolapse. His case was that of a 3 r oung woman with intermittent bouts 
of renal colic and hematuria. On c 3 r stoscopy he first thought he saw bilateral 

3 Filho: J’ d’urol., 34: 133, 1932. 

4 Uteau: J’ d’urol., 18: 473, 1924. 
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trigonal papillomas appearing and disappearing. Further observation revealed 
that during ureteral systole the bladder wall surrounding the ureteral meatus 
was raised, taking the form of a sphere. The meatus was very small and resistant, 
having a border resembling a fibrous cord which, after much manipulation and 
dilatation, admitted a 5F catheter. During the period of diastole everything 
changed. The bladder wall flattened out and it appeared that the ureteral mucosa 
which lined the inferior extremity of the ureter escaped through the meatus and 
presented itself in the bladder cavity, resembling a polyp. With each new ejacu¬ 
lation of urine the prolapsed tissue re-introduced itself through the meatus into 
the ureteral lumen and the outpocketing surrounding the meatus again formed. 
The tissue was seen to bleed lightly on prolapsing through the meatus. Even 
after passing a eatheter through the meatus to the kidney, this prolapse returned 
in ureteral diastole. The aforementioned process was seen to occur bilaterally. 
Unfortunately this tissue was not biopsied nor was its size reported. No mention 
was made of the condition of the upper tracts and followup studies wore not 
possible because the patient was lost to view. An unusual aspect of this case is 
that the prolapsing tissue (which from Filho’s description was either ureteral 
mucosa or papilloma) passed through a small or stenotic meatus and did so dur¬ 
ing diastole. 

In MacGowau and Manor’s 5 case the ureters descending from the kidneys in 
their normal course pierced the bladder in their normal positions and became 
continuous with one another in the form of a loop across the trigone. At necropsy, 
the index finger could easily be passed beneath this loop. There was a meatus on 
the right side laterally placed as the ureter emerged from the bladder wall. On 
the left side the meatus was on the anterolateral aspect of the ureteral loop and 
1 cm. distal to the site where the ureter emerged from the bladder wall. There 
was complete patency of the left ureter continuing through the loop to a point 
one centimeter beyond and to the right of the anomalous left ureteral orifice. 
Beyond this point it was occluded by a tuberculous inflammatory process which 
extended up the right ureter for several centimeters. Both kidnej's were involved 
with tuberculous infections. It is difficult to state whether this rare anomaly of 
intravesical fusion of the terminal ends of the ureters represents in part ureteral 
prolapse. I can only postulate that the cause of this anomaly might be that the 
ureteral buds in addition to growing in the normal extravesical direction also 
grew intravesieally, met and fused. 

The etiology of prolapse in the ease herein reported cannot be explained with 
certainty. As was postulated to have occurred bilaterally in MacGowan and 
Maner’s case, unilateral intravesical growth of the ureteral bud may have caused 
this anomaly. Excluding the ureteral bud theory one might postulate that a 
deficiency of the periureteral sheath was present, resulting in poor ureteral 
fixation and support. This condition, coupled with a normal or dilated ureteral 
meatus, may have led to prolapse. 

It is difficult to conceive of this anomaly occurring in the absence of a normal 
or a dilated ureteral meatus. 

5 MacGowan, Granville and Maner, G. D.: J. Urol., 11: 100, 1024. 
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CONCLUSIONS 

Prolapse of the ureter is a rare anomaly. It is necessary to differentiate between 
it and ureterocele. A prolapse is covered on both sides with ureteral mucosa, 
between the layers of which is found ureteral musculature. The meatus is normal 
or dilated in size. Ureterocele is covered on its bladder side by the vesical mucosa, 
its lumen is lined with ureteral mucosa, and its walls contain no musculature. 
Its orifice is stenotic. 

The etiology of ureteral prolapse is unknown. It is postulated that its forma¬ 
tion may occur in utero due to intravesical growth of the ureteral bud. Another 
causative factor may be a deficiency of the periureteral sheath resulting in poor 
ureteral fixation. 

SUMMARY 

A case of massive true prolapse of the ureter is reported in association with 
contralateral ureteral meatal stenosis and contracture of the bladder neck in a 
2J^-year-old boy. The literature is reviewed on the subject and a clarification of 
the criteria for its diagnosis is made. Possible etiologic factors are postulated. 

This is apparently the first case of trueureteral prolapse proven by pathological 
study to be reported in the modern literature. 

168 Bon Air Ave., A T civ Rochelle, N. Y. 
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A METHOD FOR RELIEF OF UPPER URETERAL OBSTRUCTION 
WITHIN BIFURCATION OF RENAL ARTERY 

K S It MILUr 

Front the Seition of Urology, Department of Surgery, Baylor I nucisity College of Medicine 
and of the I 4 Hospital, Houston 1 ex as 

The following pioceduie, loi alleviating uppei ureteial obstiuetion implicated 
b\ a lowei polai lenal aitciy, is being piesented because It is simple, it dnectly 
lemedies what appeals to be the initiating anatomical defect, it has been maxi¬ 
mally effective m two consecutive cases, it is consenatne of lenal parenchyma, 
diligent hteiaiy seaich and lnquuy of colleagues have not located it elsewheie, 
and wo believe it variants eaily' tnal by otheis 
WmsbuiyA\hite (’25) advanced the concept that when hydronephrosis is 
secondaij’ to an obstructing vessel it is usually acquired during postnatal 
growth The picsumption is that such hydionephrosis is due to herniation of 
renal pelvis, typically between an extiahilai bifmeation of the renal artery 
Ilernut ion w ould occiu thi ough the surface of least l esistance, that is, anteriorly 
Evidence for this exists in the Discussion Our method has been to mobilize 
pelvis and uppei uietoi and to seal off the anatomical or heimal defect between 
the two blanches of the bifuieating vessel 

MATERIAL AND MFTHOD 

Two consecutive cases with hy'dronephrosis implicated by a lowei polar lenal 
aiteiy were operated upon by the method put forward 

Case 1 (VAH 43395), a 25-year-old Caucasian man was admitted with chief 
complaint of nausea and sudden severe pain m the light renal region ladiating 
to the light lower quadrant This pam fust appealed when he was 23 and re¬ 
clined often He had no lustoiy of dysuna, pollahuina, hematuria, chills, oi 
fevei He dianh modelately r of beer oi whiskey on occasion He had had several 
bouts of dianhea since the age of 23 He was slendei, well developed, and well 
nourished At time of examination his pain had subsided and he was not ill, 
his oial temperatuie w as 98 OF, pulse 88 pel minute, and arterial pressure 125/80 
The light renal legion and right uppei quadrant weie tender Laboratory' data 
Hemogram noimal, urea-nitrogen in blood 20 mg pei 100 cc, clear urine with 
pH 5 5, specific giavity 1 008, albumin 0, sugar 0, and rare leukocyte per high 
power field of unspun sample Urine culture contained hemolytic Staphy'lococcus 
albus which was sensitive to scleral antibiotics, stools had no amebae Radio 
giaphic data cxcietory urogiaphy showed normal left kidney' but marked light 
hydi onephrosis (fig 3), both kidneys weie noimal m position and were not ab 
normally' mobile, chest and baiium enema weie negative Cy'stoscopy’ showed 
normal bladder and uiethra Catheters (5F) were introduced easily into each 
lenal pelvis, urine from each was not abnoimal by' uiinalysis and was bactena- 
A< coptcd for publication June 29, 1955 

Iteul at meeting of Intercity Urological Society February 21, 1955, at the Riveroahs 
Country Club, Houston, Texas, through courtesv of Dr J It Blundell 
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Fig. 1. Case 1. Preoperative retrograde pyelogram. Residual barium is present in colon 
from previous barium enema. 

Fig. 2. Case 1. Preoperative aortogram. Left renal artery and its branches are normal. 
Right renal artery shows wide bifurcation, b, close to renal hilum, both branches entering 
kidney through hilum. 

free. Retrograde pyelography disclosed normal left kidney and ureter but 
advanced right hydronephrosis with obstruction at upper ureter (fig. 1). Aorto¬ 
gram (fig. 2) showed wide bifurcation of the right renal artery, b, the lower 
branch of which was suspected of being, indirectly, the offending agent. There 
was no wide bifurcation of the left renal artery (fig. 2). Radiographic sectional 
areas of the lumen of the proximal 3 cm. of each renal artery were approximately 
equal, as measured with planimeter: the right being 2.18 sq. cm. and the left 
1.90 sq. cm. 

Findings at surgery: The parenchyma was normal in color and consistency 
and questionably subnormal in thickness. The pelvis was large and bulging. 
Pelvis and upper ureter were slung anteriorly over the lower polar branch of 
the renal artery (fig. 12, C and 13, A). Shutting off the lower polar artery, by a 
rubber-shod intestinal clamp, produced sharply demarcated pallor of the lower 
third of the kidney. There was no other extrinsic obstruction. Careful mobiliza¬ 
tion of pelvis and upper ureter resulted in collapse of intact pelvis and reduction 
in size of kidney (fig. 12, D and 13, B). Forty cubic centimeters of saline, in¬ 
jected by needle into the pelvic lumen, were immediately transmitted down 
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Fia. 3. Case 1. Preoperative excretory urogram of right kidney 40 minutes after injec¬ 
tion of iodide. Note markedly swollen calyces and distended pelvis 

Fig. 4. Case 1 Postoperative pyclogram of right kidney; twentieth postoperative day. 
Contrast medium was injected through indwelling IGF pyelostomy tube and was thoroughly 
mixed with urine in pelvis such that net amount of fluid added to pelvis was nil. Note ureter 
well injected in lower portion of radiogram. 

Fig. 5. Case 1 Postoperative excretory pyelogram of light kidnej\ Six months post- 
operatively. 

Fig. 6. Case 1. Postoperative combined aortogram and retrograde pyelogram. Twenty- 
sixth postoperative day 

the ureter by fluid wave and visible perstalsis of pelvis and ureter. This demon¬ 
strated absence of intrinsic obstruction. The impedance had obviously been 
compression of upper meter between distended pelvis and lower polar artery. 

Procedure: With the patient in left decubitus and right flank hyperextended, 
a subcostal lumbar incision was carried through the external oblique, internal 
oblique, and transvcisc muscles. The lumbodorsal fascia was entered through the 
superior lumbar triangle after deflecting the lateral border of the latissimus 
dorsi posteriorly. Gerota’s fascia was incised and the kidney mobilized. Fascia 
was dissected from the anterior surface of the renal pelvis. The cephalic portion 
of the uretei was identified and tagged by umbilical tape. The low er polar artery 
which enteied the lenal hilum was carefully mobilized. There was no other ex¬ 
trinsic obstiuction. Pelvis and upper ureter weie mobilized, resulting in active 
contraction of pelvis. The lower polar artery was then allowed to slide up the 
anterior suifacc of the pelvis (figs. 12, D and 13, A and B) and was fixed by 
sutures of 5-0 chromic catgut, swaged to a round minimal trauma needle, to the 
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cephalic portion of the anterior wall of the pelvis and to the adventitia 
upper branch of the renal artery (figs. 12, D and 13, B). The hernial defei 
thus closed. A 16F two-winged latex catheter was introduced into the 
pelvis through the posterior surface of the latter (fig. 13, B) and brought 
the posterior angle of the body-wall incision. This catheter was fixed 
pelvis with a suture of 5-0 chromic catgut. Gerota’s fascia was sutured b< 
the lower pole of the kidney to the fascia of the psoas muscle. The kidnc 
partially decapsulated to aid fixation. A fine ribbon-rubber drain was bi 
out at the posterior angle of the wound. The pyelostomy tube was sutured 
skin with silk. A gauze dressing and adhesive tape were applied and th< 
fixed to the dressing by tape and safety pins. 

Pyelostomy drainage was used for the following reasons: 1) to keep the 
decompressed during healing of the repaired hernial gap between the bifur 
of the renal artery; 2) to act as a nephropexy; 3) to permit a pyelogram 
end of 3 weeks (fig. 4) and thus to show degree of regression toward non 
the pelviocalyceal system, and 4) to demonstrate absence of pyeloui 
obstruction prior to removal of the tube. 

Fixation of the kidney was considered necessary because of increased 
mobility after mobilization and because of a somewhat redundant urete 
parent increase in length of ureter was probably due to prolonged stretch oi 
through the hernial gap (figs. 12, A to C and 13, A and B). Fixation wa 
duced thus: 1) indwelling pyelostomy tube for 3 weeks; 2) renal decapsul 
3) tacking the perirenal fascia beneath the lower pole of the kidney; a 
maintaining the patient constantly in the head-down position during tin 
fourteen postoperative days. 

The pyelostomy tube, apart from its virtues, is a conduit of infection 
the exterior. In future, similar, uninfected cases, pyelostomy may be on 
but formal high nephropexy performed. 

The postoperative course was smooth. On the sixth day, the 2-hour pi 
sulfonphthalein excretion was 20 per cent through pyelostomy tube and 4 
cent through urethral catheter. On the seventh day the dressing was first cha 
the skin clips removed, and the ribbon-rubber drain pulled 3 cm. The 
was removed on the tenth day. An antegrade pyelogram, through the p: 
tom} 7 tube on the twentieth postoperative day, was obtained by gently flu 
the pelvis with 30 per cent skiodan* and the tube was not clamped. The i 
was normal and the calyceal fornices were sharp (fig. 4). Skiodan had on 
the bladder. The pyelostomy tube now was removed. The pyelocutaneous 
closed promptly and the patient remained afebrile. Combined retrograde 
lography and aortography were performed on the twenty-sixth postopei 
day (fig. 6). The pyelogram of the right kidney appeared normal and idei 
with that of the left (fig. 6). The two branches of the right renal artery, 1 
had been exceptionally wide apart preoperatively, were now close tog 
(fig. 6, b). All visible branches of the right renal artery were closer tog 
than during the preoperative, hydronephrotic state. Urine from the right k 

* Sodium mono-iodomethanesulfonamide of Winthrop. 
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contained Aerobactcr which was sensitive to Chloromycetin, furadantin, and 
polymyxin. Although the patient remained afebrile he was given Chloromycetin 
and furadantin for 8 days. Now, 9 months postoperntively, he is symptom-free 
and his right kidney appears normal by excretory urography (fig. 5). 

Case 2. (VAH 45186), a 25-year-old Caucasian man was admitted with chief 
complaint of pain in the right lower quadrant and nausea. He had been well until 
the age of 13, when he first had pain in the right lower quadrant radiating later¬ 
ally. The recurrent pain was dull and severe, lasting about two days and accom¬ 
panied, at onset, by vomiting. At about the age of 15 he was free of pain for a 
year, after which the pain recurred often until the age of 18. It then subsided in 
frequency, appearing only after drinking. At 21, while in Korea, the pain recurred 
severely and lasted several daj’-s. He was seen by a neuropsychiatrist. On the trip 
home he had several attacks. The pain disappeared for 3 years but recurred fre¬ 
quently at 24. The patient volunteered the information that he did not “drink” 
because of ensuing pain in his right side. During attacks he had pollakiuria but no 
dysuria. His history by systems was otherwise negative. He was slender, well 
developed, and well nourished. On admission his oral temperature was 98.GF, 
pulse 90 per minute, and arterial pressure 130/90. Physical examination showed 
only tenderness in the right renal region. During his preoperative hospitalization 
he had recurrent low grade fever (about 99.6F) in the afternoons. Laboratory 
data: Hemogram normal; clear urine at pH 4.8 with sp. gr. 1.020, albumin 0, rare 
leukocyte per high power field of unspun sample; urine culture negative. Radio- 
graphic data: Chest and barium enema negative; excretory urography demon¬ 
strated normal left kidney and marked right hydronephrosis (fig. 9). Cystoscopy 
showed no significant abnormality of bladder or urethra. Catheters (5F) were 
passed readily into each kidney. Five cubic centimeters of 30 per cent skiodan 
were injected into the left pelvis and 40 cc into the right pelvis after aspirating 
50 cc of clear urine from the latter (fig. 7). Urine from each kidney was negative 
microscopically and by culture. An aortogram superimposed upon a retrograde 
pyelogram implicated obstructing lower polar artery (fig. 8, p). A right "pyelo- 
plasty” was done. In contrast to case 1, the renal parenchyma was distinctly 
thinned. Such was borne out by the marked disparity in the radiographic sec¬ 
tional areas of the lumen of the proximal 3 cm. of the right and left renal arteries 
as measured by planimeter (1.3 sq. cm. and 2.3 sq. cm., respectively). Careful 
mobilization disclosed the enormous pelvis and the cephalic portion of the ureter 
extruding through a gap between a bifurcation of the renal artery (fig. 13, -4). 
In case 2, however, there was a moderately large vein (fig. 13, A, r) contiguous 
to the polar artery, Ip. The right testicular vein, tv, joined the lower polar vein. 
After mobilization, the pelvis collapsed by propelling urine down the ureter and 
the kidney diminished in size (fig. 13, B). Repeated distension of the pelvis with 
saline, through a needle, caused prompt peristalsis of pelvis and ureter. A 10F 
catheter could readily be passed down the ureter through the small pyelotomy. 
Clamping the lower polar artery plus vein, with a rubber-shod intestinal clamp, 
resulted in cyanosis throughout the caudal third of the kidney, ;/, indicating 
that the vein drained more parenchyma than was supplied by the artery. It 
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Fig. 7. Case 2. Pieoperative rctiograde pyelogram after withdrawal of ureteral cathe¬ 
ters. Skiodan (5 cc of 40 per cent) injected into left renal pelvis and 40 cc of 40 per cent 
skiodan into right renal pelvis after aspiration of 50 cc of clear urine from latter. 

Fig. 8. Case 2. Preoperative aortogiam combined with retrograde pyelogram. Polar 
artery, p, to right kidney. 

Fig. 9. Case 2. Preoperative excretory pyelogram of right kidney showing moderate 
recession of hydronephrosis during dehydration but continued marked ballooning of 
calyces. Poor concentration. 

Fig. 10. Case 2. Postopeiative pyelogram of light kidney; twenty-fourth postoperative 
dav. Skiodan injected through indwelling 16F pyelostomy tube in same manner as for 
case 1 (see legend foi fig. 4). 

Fig. 11. Case 2. Postoperative excretoiy pyelogram of light kidney. Five months post- 
operatively. Note funnel-shaped pelvioureteral junction. 

was necessary to divide the testicular vein (fig. 13, B, Iv ) to lift the lower polar 
artery and vein in their common sheath and suture them to the superior main- 
stem artery and to the upper, i.e., cephalic surface of the renal pelvis. Adventitia 
was not stripped from these vessels because it was used to hold the sutures. Es- 
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Fig. 12. Stages in presumed development of hydronephrosis secondary to polar or aber¬ 
rant vessel(s). Kidney is viewed from medial aspect; renal pelvis and ureter are stippled. 
This may occur during embryonic life but is more likely during postnatal growth, bw, 
posterior body wall; Ip, lowei polar artery to kidney; p, renal pelvis; n, ureter; up, upper 
polar artery. 

A, presumed initial state; B, beginning bulge of pelvis anterioily, between renal arteries; 
C, advanced bulging of pelvis anteriorly resulting in compression of ureter and in false 
impression of “retropelvic vessel;” D, reversal to presumed initial state with recover}' 
from obstruction by mobilizing pelvis and upper ureter and transposing lower polar artery 
cephalad, tip, and closing hernial defect between arterial bifurcation by apposition of 
respective adventitiae, a. 



Fig. 13. Case 2. A, anatomical relations of right hydronephrotic kidney as seen during 
surgery. Ip, Lower polar branch of renal artery; p, greatly distended renal pelvis; r, lower 
polar branch of renal vein accompanjung polar artery; rn.mainstem renal artery; remain 
renal vein; tv, right testicular vein entering lower polar renal vein, r; u, ureter; up, upper 
branch of renal artery Region of kidney, y, which became cyanotic upon clamping both Ip 
and r, is indicated by horizontal lines. 

B, condition of A at close of surgery. Ip, Lower polai renal artery; p, collapsed renal pelvis; 
r, lower polar renal vein; ra, main-stem of renal artery; s, fixation sutures maintaining 
cephalic transposition of lower polar artery; t, pyelostomv tube, 16F; tv, divided and ligated 
right testicular vein; up, upper polar renal artery. 

sentially the same procedure was performed as in case 1. Nephropexy was by 
pyelostomy tube (fig. 10). The ureter was more redundant in case 2, after mo¬ 
bilization, than in case 1. Postoperatively the patient was kept in the head-down 
position for 14 days. On the twenty-fourth day a pyeloureterogram through the 
pyelostomy tube showed satisfactory communication between pelvis and ureter 
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and also indicated extent of regression of pelvis and calyces toward normal 
(fig. 10). The same technique for obtaining such a pjmlogram was used as already 
described for case 1. The pelvis was then irrigated with neomycin solution 
(5 mg. per cc) and the pyelostomy tube removed. The pyelocutaneous tract 
closed promptly and the patient remained afebrile. The following day his urine 
showed pH 5.0, sp. gr. 1.018, albumin trace, and 7 to 9 leukocytes with few 
bacteria per high power field of unspun sample. Urine culture yielded Aerobacter 
sensitive only to furadantin and polymyxin. He was given polymyxin (2.5 mg. 
per kg. per 24 hours) intramuscularly and furadantin 100 mg. 4 times daily 
orally, both for 7 days. After starting this medication he underwent a daily 
febrile spike which subsided promptty and definitive^ at the close of this course 
of antibiotic therapy. He remains renally asymptomatic several months after 
discharge. His excretoiy urogram continues to show maximally regressed hy¬ 
dronephrosis and an excellent dependent funnel at the pjmloureteral junction 
(fig. 11). Aortogram performed akout 8 months postopera tivety (not shown 
here) indicates that the angle of bifurcation of the right renal artery has been 
greatly narrowed. 

DISCUSSIOX 

1 ) Hydronephrosis secondary to large vrinary flow. Hydronephrosis literally 
means “water-kidney” and is defined as “dilatation of the pelvis and calyces of 
one or both kidneys in consequence of obstruction to the flow of urine.”* Literal 
hydronephrosis and hydroureter, however, can occur in an entirely normal 
urinary tract upon intake of a large volume of water. Covington and Reeser 
(’50) reported a young man who had intermittent pain in the right lower quad¬ 
rant precipitated, in all instances, by excessive ingestion of fluid such as several 
bottles of beer. Excretory urography disclosed prominent right hydronephrosis 
after he drank 1500 cc of water, but normal right kidney after routine dehydra¬ 
tion. A small obstructing vessel was divided. Postoperative excretory urogram 
with overlrydration was said to be normal. 

We have found that forced diuresis (2,000 cc of water in 2 hours immediately 
preceding excretoiy urography) caused distension of the entire calyco-pelvio- 
ureteral system in the twelve young men with normal urinary tracts which were 
tested (e.g., figs. 14 and 15). Excretoiy urograms, using 25 cc of 70 per cent 
“urokon” (Na 3-acetylamino-2,4,6-tri-iodobenzoate), showed calyceal blunting 
(fig. 14, D and H; 15, A and B). One subject had had a Y-Y plastic relief of a 
congenital intrinsic pyeloureteral obstruction, which indicated excellent result 
by routine dehydration (fig. 14, A) but showed advanced blunting of the calyces 
during forced diuresis (fig. 14, B). During excretoiy urography the bladders of 
these patients were kept empty by indwelling plain catheters taped to the penis. 
Relation of diuretic pelvic dilatation to the concept of acquired hydronephrosis 
is indicated below. 

2) Acquired hydronephrosis. The term “intermittent hydronephrosis” (Israel, 
’01; Bazy, ’03; Braasch, ’09; Jones, ’09) antedates excretory urography and 

* Stedman’s Practical Medical Dictionary. 1946, Williams & Wilkins Co., X. B. Taylor ed. 
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Tig 14 Excretoi} urognms of normal kidnejs of young men during delndration 
(antidiuresib) and forced diuresis A ' n 

(VAH 28577), B vnd D, dimctic ngh •’ * 

tntidiuretic right and left kidne\s, i , 

icft kidne\s, respectiveh (VAH 29774) 

uigmates from the mteimittent pam There is little evidence that the hydro- 
epluosis, as such, was intermittent although this was often assumed Isiael 
01) icpoited disappeaiance of a liydionephrotic mass upon abdominal palpa- 
on and noted that some patients learned thus to l educe such masses and obtain 
mptomatic lelief Lower polar aitenes are not infrequently implicated in 
ntei mittent hydronephiosis” of adults (Mayo et al, ’09, Jones, ’09, Moore, 
7) Paitial occlusion of the uppei uretei between renal pelvis and lower polar 
‘ciy is the commonest cause of hydronepluosis producing fast symptoms 
mg joung adulthood (Mayo et al, , Wmsbury-Wlute, ’25, Moore, ’37). 
lydionephiosis implicated by abeirant oi by lower polar renal artery appeals 
>e acquired usually during postnatal growth lather than to be congenital 
b is suggested by a) low incidence in infants (see below) and b) usual ab 
e of symptoms until >oung adulthood 
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Fig. 15. Excretory urograms of normal kidneys of young man (YAH 50572) during de- 
hj'dration (antidiuresis) and forced diuresis. A and B, right and left kidneys, respectively, 
during dehydration (antidiuretic); A' and B', same kidneys dining diuresis 

a) Incidence of hydronephrosis with obstructing vessels in infants: Bugbee 
and Wollstein (’24) reviewed 4903 necropsies of infants and found 44 cases of 
lydronephrosis. The obstruction was identified in most cases. In none of these 
was a vessel implicated. Although hydronephrosis was the commonest congenital 
anomaly of the urinary tract in infants, obstruction at the ureterovesical junc¬ 
tion or in the urethra was the commonest cause. Lower polar artery without 
associated hydronephrosis, nevertheless, is common in children (White and 
Wyatt, ’42) and hydronephrosis secondary to upper ureteral obstruction by a 
lower polar artery is not unknown in infants (White and Wyatt; Campbell, ’51; 
Gross, ’53). Campbell reports advanced hydronephrosis secondary to obstructing 
vessels in young children. Gross found vessels implicated in 44 out of 156 pelvio- 
ureteral obstructions in patients below the age of twelve. Stewart (’47) pointed 
out that as the child grows the kidney opens out like an efflorescent bud and 
that if a lower polar artery is present in infancy it will be close to the main renal 
artery and thus be unlikely to produce obstruction at that stage. 

b) Age of onset of pain and vomiting is usually in young adulthood (Braasch, 
’09; Mayo et al. ’09; Hutchinson, ’13; Winsbuiy-White, ’25; Mathe, ’28). The 
pain may be confined to the lower quadrant and, if right-sided, may simulate 
appendicitis, as in case 2. The appendix has been removed often without cessa¬ 
tion of symptoms (Braasch, '09; Campbell, ’51). Intermit,tenev of attacks may 
be spaced in months or years, but its frequency usually increases (Hutchinson). 

3) Herniation of the renal pelvis. The hilar branches of the renal artery are 
often exposed beyond the margin of the renal pelvis (Anson and Kurth, ’55). 
This is probably the basic “defect” permitting upper ureteral obstruction. The 
renal vein, on the other hand, usually receives its renal tributaries close to or 
within the renal hilum. Bazy (’03) and Legueu (’04) suggested that flexure of 
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the meter ov ei a \ efe&cl is secondaiy to pel\ ic dilatation In adv anced cases the 
uietei may be stuctuicd at the site of compiession (Jones, ’09, Mayo et al ’09, 
AVinshuiy-White, ’25, M.ilhe, ’28) Winsbuiy-White dissected sevcial specimens 
of hydronephiosis implicated by a loner polai aitciy and found that the renal 
aiteiy typically pioceeds to the uppei pait of the hilum and theio divides into 
thiee mam branches two supenoi and one infeiioi The infeiioi vessel lesulted 
in compiession of the uppei uietei dining pelviL distension He suggested that 
the dilating pehis expands antenorly m the dnection of least lesistance It 
may bulge tlnough an extrahilai bifuication of the lenal aiteiy and/oi vein, 
chan mg the uietei with it (fig 12, A-C) hence the eironeous tlieoiy of hydio- 
nephiosis due to a “letiopelvic aitety ” (Eisendiath, ’20) oi “anomalous vessel” 
passing behind the pelvis (fig 12, C, Ip) In none of the specimens was the artery 
implicating the uietei “aheirant”, that is, the aiteiy entoied the kidney by 
way of the hilum and not thiough the coitex In all but two of 20 cases with 
obstructing polai aiteiy, the lattei was a blanch of the main lenal aitery (Mayo 
et al , ’09) 

Gucn the anatomical defect of a wide extialular bifucation of a major renal tes- 
scl and gitcn that a laige intake of uater results in pehne dilatation even in a normal 
pelviourctcral system (see aboic), it appears probable that the pelvis, during dilata¬ 
tion, distends the thin fascia between the bifurcating renal icssel and may finally 
break through as a fully blown hernia or acquired hydronephiosis 

Hydronephrosis implicated by a lower polai artery may occui significantly 
more often oil the light side than on the left (Biaasch, ’09, Hutchinson, T3) but 
White and Wyatt (’42) lepoit involvement of the light in twelve cases and of 
the left ill seventeen Because this hy'dionephiosis occasionally has been seen 
m an advanced state in infants (Campbell, ’51) and because the metanephios 
functions eailv dining fetal development (Wmdlc, ’40), it appeals that hernia¬ 
tion of the renal pelvis may occur, although rarely, even dunng embryonic life 

4) Treatment of hydronephrosis implicated by lower polar arlciy Eisendrath 
(’27), Patch (’29), and O’Conor (’55) wain against saciificing the lower polar 
aiteiy, which may lesult in perinephric abscess from ischemic necrosis of a renal 
segment Possibility of ensuing hypertension, fuithermoie, has not been ex¬ 
cluded for all cases Campbell (’51) states that if the ischemic area is gi eater 
than 25 pei cent of the renal surface the polai aiteiy should not be divided 
O’Conoi (’55) notes that saciificing the polar arteiy is safe only with a kidney 
which has a tential aitenal supply Gross (’53) favois division of the polar 
(“abenant”) arteiy Qumby (’27) and Oimond (’37) piacticed reimplantation 
of uietei into pelvis Patch (’29) reimplanted the uieter along with a cuff of 
pelvis \eithei Qumby noi Patch used splints and success was claimed but 
excietory uiogiaphy was not available Young (’32) suggested resection of pel¬ 
vis such that the i econstruction would diavv the uietei away from the vessel 
Campbell (’51) states that “occasionally lice mobilization of the ureteiopclvic 
junction and high neplnopexy wall suffice ” Since the hcimal defect is not re¬ 
pan ed recurience may tie likely Stew ait (’47, ’54) piesented an ingenious and 
highly effective method which attempts to ic establish the anatomical lelation- 
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ship of infancy by closing the gap between the main renal vessel and the lower 
polar vessel.* Our method utilizes the converse of the same principle, that is, 
after mobilization of pelvis and upper ureter, the gap between the bifurcating 
vessel (figs. 12, D and 13, /l) is closed by primary apposition of the vessels 
(fig. 13, B ) rather than by primarily approximating the opposite poles of the 
kidney. We do not claim that our method would be applicable to all cases im¬ 
plicating polar vessels. Careful mobilization of pelvis and upper ureter would 
indicate its feasibility in a given case. The pyeloureteral junction should be 
checked for possible obstruction, as described under Methods. Advantages of 
Stewart’s method and of the present are: 1) pyeloureteral continuity is main¬ 
tained; 2) polar vessels are not sacrificed; and 3) the anatomical “defect” is 
repaired. 


SUMMARY 

It is shown that the calyco-pelvio-ureteral system of a completely normal 
urinary tract will undergo dilatation during forced diuresis. 

It is postulated that dilatation of an extrarenal pelvis may lead to its hernia¬ 
tion within a wide extrahilar bifurcation (the anatomical “defect”) of the main- 
stem artery and/or vein and thus result in acquired obstruction of the upper 
ureter. 

A method is presented for relief of obstruction secondary to compression of 
upper ureter between dilated pelvis and lower polar artery. Mobilization of 
pelvis and upper ureter is followed by closure of the hernial defect by suture- 
juxtaposition of the lower polar vessel to the main-stem vessel and to upper, 
i.e., cephalic, surface of renal pelvis. 

This method avoids severing nutrient vessels and mutilation of continuity 
between pelvis and ureter. The method assumes that intrinsic obstruction at 
pyeloureteral junction has been looked for and found absent. 

1893 Wilshire Blvd., Los Angeles 57, Calif. 
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METASTATIC CARCINOMA OF THE URETER 

JOHN J. ROBBINS and ROBERT RICH, JR. 

Department of Surgery, Section on Urology, University of Louisville 
School of Medicine, Louisville, Ky. 

The ureter is not uncommonly involved in malignancy by direct extension 
from a primary tumor. This is frequently seen in carcinoma of the cervix which 
characteristicallj r spreads along the broad ligament to entrap the lower ureter. 
Primary tumors of the ureter as well as those resulting from spread along the 
urinary tract are occasionally seen, but a review of the available literature shows 



Fig. 1. A, pvelogram shows only hydronephrosis. B, pyeloureterogiam shows filling 
defect in upper ureter. 

that the ureter is only rarely the recipient of genuine metastatic tumors. Thirty- 
four cases involving the breast, lung, stomach, bowel, prostate, urethra, ovary, 
uterus and vagina as the primary site have been reported, but we have been 
able to find only cases reported by Carson, Drexler, and MacKenzie and Ratner 
in which carcinoma of the cervix spread by metastasis to the ureter, and add 
the present case making a total of four. 

A 48-year-old white woman was seen in our clinic because of 5 days of constant 
dull aching pain in the right flank. She denied any urinary symptoms or fever, 
but had been nauseated and had vomited several times in the past 2 days. 

Her past history revealed that she had been treated with radium therapy 1 
year earlier for epidermoid carcinoma of the cervix, grade 2, stage 2; retrograde 
pyelography at that time was normal. Pelvic examinations subsequent to her 
therapy failed to disclose evidence of recurrence of the carcinoma. Physical 
examination revealed only right renal tenderness. Blood count, nonprotein 

Accepted for publication July 28, 1955. 
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Fia 2 A, low power mijimfication of tumor licu-mg meter B same area, high power, 
showing t\pitd epidermoid tumor 

nitiogcu and uunalysis weic normal ns was the ihest via} - An evcictory mo¬ 
dern showed no function fiom the light kidnet at the end of 2 hours. The left 
pyelogram was noimal A light letiogiade pyelogtnm was done (fig 1, A), and 
an obstinotion was met and passed by the eathctei about 20 cm up the ureter. 
The withdrawal film (fig 1, B) clearly dcmonstiated a 3 em filling defect m 
the pio\imal uietei between the second and third lumbar veitebiae Exploia- 
tion of the uretei showed tins to be due to a dense sleeve of tissue which encom¬ 
passed the ureter and was adhcicnt to the fascia and the vena cava A frozen 
section was reported as carcinoma and a nephroureterectomy was done Per¬ 
manent sections fiom the meter (fig 2) establish the diagnosis of epidermoid 
catomonia. 


SUMMARY 

An unusual case of metastatic cpidcimoid caicinoma fiom the cervix to the 
meter with lesultant hydionephiosis is piesented A suivey of the hteiaturc 
reveals this to be the fomth such case lepoitcd 

H23 Heyburn Bldg , Louisville, Ky 
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ELECTROPOTENTIAL CHANGES IN THE NORMAL 
HUMAN URETER 

E. L. COREY, E. H. FITE, JR. and SAMUEL A. VEST 

From the Departments of Urology and Physiology, University of Virginia Medical 

School, Charlottesville, Va. 

In a series of studies from these laboratories, electromyographic records from 
the urinary bladders of six mammalian forms including man 1 ' 2 ’ 3 have been 
described. Limited observations on isolated sections of human ureter obtained 
during surgery 2 indicated that the electroureterogram, as we have recorded it„ 
closely resembled the electrocystomyogram in general characteristics. This ob¬ 
servation has led to the present report, which concerns a further investigation of 
bioelectric activity within the normal human ureter in situ. 

METHODS 

Female patients without demonstrable urinary tract disease were selected 
for study. Demerol (75 mg.) sedation was used to minimize pain and consequent 
muscular movement during the recording period. The knee-rests of the cystos¬ 
copy table were padded with sponge rubber to assure maximal comfort, and 
particular effort was made to maintain a reassuring atmosphere of calm and 
quiet in the examining room, in which subdued lighting was used. No patients 
were included in this study in whom apprehension or discomfort was apparent 
on passage of the electrodes. 

The ureteral electrode was made up to our own design* (fig. 1). Essentially, it 
is similar to one described by Milton and Robb 4 , consisting of a No. 6 nylon 
ureteral catheter fitted with two silver ring-electrodes. The distal ring is 3 cm. 
from the tip, a space of 5 cm. separating the two electrodes. The instrument con¬ 
tains an open channel in order to prevent ureteral obstruction with resultant 
stretching of the musculature by the accumulation of urine. This technique 
cannot, however, eliminate a certain minimal degree of ureteral stretching due to 
the presence of the catheter itself within the ureteral lumen. The electrical 
connections as well as the open channel, or lumen, terminate in a plastic fitting 
at the end of the catheter proximal to the operator. In use, this electrode-carrier ^ 
was inserted into the ureter through the cystoscope for a distance of 20 cm. A 
silver ground connection was placed on the patient’s abdomen in the midline 
approximately 5 cm. above the umbilicus, and held in place by strips of adhesive 

Accepted for publication July 29, 1955. 

1 Corey, E. L., Boyce, W. H., Vest, S. A. and French, C. R.: J. Applied Physiol., 3: 
361, 1951. 

2 Corey, E. L. and Vest, S. A.: Surg., Gynec. & Obst., 98: 91, 1954. 

3 Vest, S. A. and Corey, E. L.: J. Urol., 72: 361, 1954. 

* The special electrode-carrier was furnished through the co-operation of Mr. Frederick 
J. Wallace of American Cystoscope Makers, Inc., New York, N. Y. 

4 Milton, G. W. and Robb, W. A. T.: Brit. J. Urol., 26: 274, 1954. 
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tape Electropotential differences between the ring electrodes weie recorded on 
a Grass ink-writing oscillograph,* at a papei speed of 15 mm /sec 
for purpose of comparison, electromyograms from a senes of 7 ureteial sections 
(av length 4 cm ) obtained from the operating room were lecorded accoiding to 
a technique preuously descubed " 

RESULTS 

Repiesentative electromyogiams from the 8 patients are shown in figure 2, 
while frequency of contraction, and the aveiage duration and electropotentials 
developed are presented in table 1 The graphic similarity of these tracings to 
those obtained from the urinary bladder in earlier studies 1 2 3 was striking, 
and we have, theiefore, characterized the various deflections as “a”, "A”, “B” 
and “b” waves in conformity with the nomenclature which we initially adopted 
in descriptions of electiomyograms obtained from that viscus It was observed 
that respiratory movements w hich may at times seriously distort records fi om 
the bladdei did not affect any of the ureteral records On the other hand, sup 
posedly mechanical artefact was frequently seen due to impulses tiansmitted 
fiom the beating heart These may be seen m tracings E and F 
Penods of actnity tended to alternate with quiescence, although this was not 
always observed In theiecord from patient H a marked tendency for the wares 
to appear in pairswas quite stuking, such pairs of deflections occurring without a 
perceptible pause between the two components Only m patient A were “a” de 

* The writers wish to express their appreciation and thanks to Dr J \V Crosson of the 
C D Searle Co , Chicago Illinois for support making possible the purchase of the special 
Grass oscillograph used in this and other studies 
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Fig. 2. Representative records obtained from 8 female patients without demonstrable 
urinary tract disease. Various deflections of typical tracings have been arbitrarily desig¬ 
nated “a”, “A”, “B”, and “b” deflections. 

flections uniformly present—a wave form which we have considered to be char¬ 
acteristic of the bladder. 

In all cases, the very high potentials developed were most striking, the voltages 
being of approximately 10 times the magnitude of those recorded from the uri¬ 
nary bladder. 1 

In general, however, no variations in the form of the records obtained served 
to differentiate them from electromyographic tracings obtained from the bladder 
in situ. The duration of the potential shifts was, however, approximately twice 
that seen in the bladder. 1 

When the above myograms were compared with those obtained from a series 
of ureteral strips (fig. 3), the striking similarity in both wave form and in average 
frequency of contraction was at once apparent (ureter in situ: 2.47 per min.; 
ureteral strips: 2.49 per min.). It hence appeared that frequency of ureteral ac- 
tivity- is independent of an intact innervation. As might be anticipated, electro- 
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Table 1 . Characteristics of bioelectric activity recorded from the human ureter 


Subject 

Age 

fyrs.) 

' Pathology 

Frequency/ 

mins 

Average 
Duration of 
Potential 
Change . 
(sec.) i 

Average 
Duration 
of “A" 
Wave (sec.) 

Average 
Duration 
of “B” 
Wave (sec.) 

Average 

EMF 

"A" 

Wave 

(Mv) 

Average 

EMF 

"J?” 

Wave 

(Mv) 

A 

39 

Stage I carcinoma of 
cervix 

2.40 

6.90 

1.34 

5.56 

4.25 j 

6.65 

B 

41 

Stage I carcinoma of 
cervix 

2.40 

7.49 

1.83 

5.66 

3.IS 

5.56 

c 

41 

Stage I carcinoma of 
cervix 

2.90 

11.20 

3.60 

7.60 

10.60 

10.60 

D 

46 

Stage I carcinoma of 
cervix 

2 80 

8.72 

2.58 ; 

6.14 

4.51 

4.16 

E 

50 

Stage I carcinoma of 
cervix 

2.55 

8.84 

1.86 

6.98 

3.28 

5.33 

F 

53 

Stage I carcinoma of 
cervix 

2.60 

11.75 

2.35 

9.40 

4.00 

S.25 

G 

59 

Stage I carcinoma of 
cervix 

2.20 

4.90 

0 78 

4.12 

3 71 

6.36 

H 

67 

Uterine fibroid 

1.90 

10.75 

1.35 

9.40 

2.10 

2.49 

Average. 

49.5 


2.47 

8.82 

1.00 

6.86 

4.45 

0.18 
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Table 2. Characteristics of eleclromyograms secured from isolated ureteral sections 


Section 

Frequency/ 

min. 

Average 
Duration of 
Potential 
Change (sec.) 

Average 
Duration of 
"A” Wave 
(sec.) 

Average 
Duration of 
"B” Wave 
(sec.) 

Average 
EMF “A” 
Wave (m v ) 

Average 
EMF "B” 
Wave (jiv) 

A 

2.5 

3.02 

0.82 

2.20 

18.8 

22.5 

B 

2.5 

2.82 

0.72 

2.10 

26.1 

45.0 

C 

2.4 

4.10 

1.10 

3.00 

22.5 

27.5 

D 

2.8 

2.74 

0.94 

. 1.80 

30.0 

25.0 

E 

2.6 

3.65 

0.45 

3.20 

17.5 

16.3 

F 

2.1 

5.50 

1.00 

4.50 

35.0 

55.0 

G 

2.5 

3.60 

1.40 

2.20 

17.0 

27.0 

Average. 

2.49 

3.63 

0.92 

2.71 

23.8 

31.2 


potentials developed within the isolated sections of ureter were much reduced. 
Thus, the average, maximal “B” wave potential exhibited by the intact ureter 
was 198 times as great as that developed by the ureteral strips. Further, the du¬ 
ration of potential change in situ averaged 2.43 times that in the tissue samples. 
See table 2. 


DISCUSSION 

Hanley 5 and Milton and Robb 4 have described electroureterograms obtained 
from human subjects by techniques very similar to that which we have employed. 
It is interesting to observe that their records are, in main essentials, similar to 
those which we obtain. The “pressure waves” observed by Hanley “last about 
nine seconds,” while the total duration for a complete wave of activity averaged 
8.82 sec. in our subjects. 

The uniformity of frequency of the waves of ureteral activity is striking. Thus, 
in the 7 cases of cervical carcinoma, the maximal variation was from 2.2-2.9/min. 
In the single case of uterine fibroid, frequency was reduced to 1.9/min. Morales, 
Crowder, Fishman and Maxwell, 6 working with dogs in which the trigone had 
been surgically exteriorized, found that the “vigor of contractions increased with 
increased urine flow, but frequency of peristalsis remained constant. . . .” That 
frequency of contractions in the isolated sections of human ureter is similar to 
that observed in situ is not surprising in the light of observations by Greene and 
Essex, 7 who found the dog ureter to be “independent of autonomic connections” 
and relatively unaffected by drugs. Moreover, Baker and Huffner 8 have observed 
that sectioning and re-anastomosis of the dog ureter had no effect on the elec¬ 
tromyogram. On the other hand Butcher and Sleator have reported the conduc¬ 
tion of ureteral peristalsis in the dog to be disturbed following division and 
re-anastomosis 9 . 

5 Hanley, H. G.: Brit. J. Urol., 25: 358, 1953. , „ 

c Morales, P. A., Crowder, C. R., Fishman, A. P. and Maxwell, M. H.: J. Tirol., 67: 4S4, 
1952. 

7 Greene, L. and Essex, H.: Proc. Staff Meet., Mayo Clinic, 17: 404, 1942. 

8 Baker, R. and Huffner, J.: Am. J. Physiol., 174: 381, 1953. 

9 Butcher, Harvey R. and Sleator, Wm., Jr.: In press. 
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The low potentials developed in the excised ureteral sections were quite prob¬ 
ably due in large part to leakage through the electrolyte in the water bath. Cala- 
fati, Galti and Agnoletto ’ 11 have further observed that the potentials developed by 
the dog ureter are higher when recorded from internal catheter-mounted ring 
electrodes than from needles hooked into exposed adventitia. 

SUMMARY 

A series of electromyograms obtained in situ from patients without demon¬ 
strable urinary tract disease !s described: 

Electromyograms obtained from isolated sections of human ureter are essen¬ 
tially similar to those recorded in situ in their general characteristics as well as in 
frequency, but of comparatively greatly reduced EMF. 

Both of the above types of tracing are strikingly similar in their general char¬ 
acteristics to electromyograms recorded from the human urinary bladder in situ, 
and in isolated bladder preparations from all of the five mammalian forms 
which we have studied. 

The observations reported adapt themselves, as a normal standard, to further 
pharmacologic evaluation and studies of ureteral dysfunction. 

* Calafati, F., Galli, P. and Agnoletto, A.: Arch. ital. urol., 27 : 375,1954. 
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THE ELECTROUROGRAM, II. EXPERIMENTAL STUDY 
ALFRED W. KNEUCKER 

From the Department of Surgery, Chicago Medical School, Chicago, III. 

The first publication on the subject of the electrourogram (EUG) 1 stated that 
electrical potentials can be traced from the kidneys. The waves recorded, as 
shown by about 500 electric tracings from the rabbit and human kidney, differ 
under various physiological and pathological conditions. 

This first report on the EUG did not meet with approval or much under¬ 
standing. Experts either refused to acknowledge the existence of the EUG or 
considered it as a sort of modified electrocardiogram. It was, therefore, para¬ 
mount to verify the existence- of the EUG by all possible experimental means and 
to differentiate it from other electrical tracings which might be superimposed on 
the renal tracings. 

Following the nomenclature, tracings from the kidneys are called correctly 
electronephrogram (ENG). When the electrodes are placed on or inside the 
renal parenchyma, upon or within the bladder and ureter, the urinaiy tract as a 
whole is used for the tracings and therefore the name electrourogram is more 
appropriate. In fact the EUG comprises the electronephrogram, the electro¬ 
ureterogram, and the electroeystogram, depending upon the position of electrodes 
on or within the respective organs. It goes without saying that the most im¬ 
portant organ for production of potentials is the renal parenchyma. In this 
experimental study only the ENG will be investigated. This report deals with 
investigations on rabbits. Human recordings are not included here for the main 
reason that at the time being new ways of tracings are being tried. Furthermore, 
experimental work on the ENG of dogs is being done, which considerably differs 
from the one on rabbits. Further reports shall cover this subject. 

TECHNIQUE 

A single technique was used consistent^ during all these experiments. Since 
the work itself often lasted over 3 or 4 hours, strong, full grown animals, weighing 
around 3 to 4 kg., were taken. Experience has taught us that, due to their 
stronger resistance to the strain of the experiments, colored animals are preferable 
to white ones. The rabbit is narcotized with 60 to 75 mg. of nembutal, depending 
upon the size of the animal, and administered by the endovenous or intraperi- 
toneal route. If necessary, the amount of nembutal can be increased. The drug 
must never be injected too rapidly, as the rabbit often reacts to it with cardiac 
arrest. In order to procure the necessary diuresis, 50 to 70 cc physiologic saline 
were injected intraperitonealR. 

The kidney is exposed in the usual way, retroperitoneally; loss of blood should 
and can be avoided. Both kidneys can be brought to the surface easily; however, 
conventionally in our experiments the right kidney was first exposed. The kidney 

Accepted for publication JuU 27, 1955. 

1 Kneucker, A. W.: J. Urol., 69: 458-461, 1953. 
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is freed fi om all surrounding tissue Possible abeirant x essels leading to the upper 
01 low ei pole are tied and sexered, the kidney pelvis and the uretei freed about 
3 cm towards thebladdei Similaily, the kidney pedicle is exposed about half an 
inch away from the kidney Renal potentials and their lecordings were taken 
fiom the kidney,* fioin the uietei, fiom both kidneys simultaneously, as well as 
fiom the heait The lespnatoiy nine (pneumogram) is lecorded mechanically 
at the same time, and the lattei can exeit a considerable and disturbing influ 
dice on the ENG 

The exposed kidney is mapped in saline soaked gaure m oidei to proxide a 
collect contact with the elect!odes, application of a lubricant jelly would not be 
adusnble Tor electrodes small plates, diameter 5 mm , are used which resemble 
the unipolar chest leads for human beings, when lecoidmgs are made from the 
surface of the kidney, the organ is then sandwiched between the electiodes If 
potentials fiom the inside of the kidney are wanted, small needles or hooks aie 
pierced thiough the renal parenchyma If tracings are recorded from the uietei or 
the bladdei, small wnes aie intioduced into the uietei oi the bladder thiough a 
xeiy small cystotomy opening, or the wall of those oigans can be pierced by the 
aforementioned hooks About the elastic hanging of the kidney, see latei 

It must be mentioned that the curxes change accoidmg to whether the plates 
or needles are placed opposite from each other on the anterior and posterior side 
of the kidney, on the upper and lower pole of the organ, or whether one plate is 
placed on the convexity of the kidney and one needle intioduced into the kidney 
pelvis 

For all experiments a Polyxiso Sanborn machine permitting four simultaneous 
l ecordings is used Foi scientific purposes it is adx isable to use a machine w hich 
allows simultaneous tracings of several curves of the same or of diffeient organs, 
this is the only way foi differentiation between ENG and electiocaidiogram, 
ENG and respiratory curves, ENG and electroureterogiam, as well as ENG of 
both kidney s The arrangement of the leads is bipolar, the inactix e electrodes aie 
put either into the mouth of the animal or deeply subcutaneously into the 
incisional wound The speed of recoidings is set between 2J£ and 25 mm/sec 
Sometimes a preamplifier was added to one of the channels in order to mciease 
the magnitude of the waxes so that Ho mv gaxe a deflection of 1 to 2 5 cm If 
such a preamplifier is not attached the changes of potentials of parts of the 
kidneys aie occasionally legistered with some difficulties 

RESULTS 

The ENG is first to be differentiated from othei potentials as follows 
1) ENG and electrocardiogram The ENG and the electroeardiogiam were 
registeied simultaneously at a film speed of 25 mm /sec A comparison between 
the two tracings shows in an unmistakable way that both cuives are completely 
different and present complexes of different lates and rhythms 
Moieoxei, the excised kidney aftei a nephiectomy was pcrfoimed keeps 

* Petuli iritics of the so called partial potentials of the kidney will be discussed later on 
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Fig. 1 


writing curves for 10 to 15 minutes. It is obvious that the isolated organ cannot 
give an electrocardiogram. 

2) ENG and pneumogram. Under certain circumstances the ENG of the organ 
in situ records waves which have the same rate as the respiration. These waves 
are most likely artefacts and due to traction exerted on the kidneys with slight 
displacement of the electrodes. 

There are several ways to differentiate the ENG from the pneumogram. 

a. If the exposed kidney is hung on a metallic stirrup which, in turn, is sus¬ 
pended from an elastic spring, movements of the kidney originating from respira¬ 
tion are possible and shifting of the electrodes avoided. Then, changes of renal 
potential can be traced without interference (fig. 1)- When electrical potentials 
from both kidneys are registered simultaneously, either kidney must be hung in a 
stirrup. 

b. Respiratory curves can also be eliminated by performing a tracheotomy, 
introducing a small catheter down to the bifurcation of the windpipe, and in¬ 
flating the lung with oxygen under pressure. Apnea is induced in this way, and 
the respiratory curve eliminated.* 

c. The best method to differentiate between the two curves is by promoting 
diuresis. About 5 minutes after the injection of normal saline the waves of the 
ENG begin to increase and to become clearly recognizable both when there were 
no renal waves before or when they were partially hidden within the pneumo¬ 
gram. The maximal height of the waves is usually reached about 15 to 20 
minutes after the injection, at the acme of diuresis. 

S ) ENG and electroureterogram. When both curves are registered simultane¬ 
ously, an obvious difference can be noted between the two tracings in regard to 
height and frequency of the waves. In principle the waves of the electrouretero¬ 
gram are much larger than the renal curves and can be recorded without an 
amplifier; in fact, however, we have to distinguish between the secretion and 

* M. v. Dungern, quoted in the first publication, was believed to record curves from 
the kidney which were, in fact, pneumograms, as he obviously failed to know how to deal 
with the respiratory movements of the animal. 


ELECTHOUEOOBA.PHY 


253 



Tig 2 


e\eietion phase ten minutes aftei the injection of saline the naves of the ENG 
aie laiger than the ureter curves, this is the secretion phase performed by the 
renal cortex and partly by the medulla, u hicli is followed by the excretion phase 
represented by the tubuli lecti, the hollow renal viscus and finally the ureter 
Which phase is more active is bi ought to view by the height of the curves When 
secietion as well as excretion are in full actnity, the amplitudes of both curves 
are about equal 

When the changes of potentials of both kidney s are recorded simultaneously 
the curves are never equal as to shape, amplitude and frequency One curve is 
always higher which, as already mentioned, shows the gieater activity of the 
organ, concerned The other otgan seems to rest, howevei, after some time has 
elapsed the curves usually change and the formeily resting oigan often becomes 
moie active, and vice veisa We see that not all glomeiuh of one kidney are 
w 01 king simultaneously, and the same holds true for both kidneys 

When an excised kidney is dissected by lemoval of the capsule as well as the 
hollow viscus from the parenchyma and separation of the medulla from the 
cortex, it is noticed that separate potentials can be traced fiom all these parts 
Applying the proper nomenclature, we cau subdivide the electronepluogram into 
the following parts 

a The cortex tiaces the fhogram * 
b The medulla traces the electromyelogi am 
c The kidney pchis traces the electropyelogram 
d Finally, the uietei tiaces the electroureterogram 

The kidney capsule, being living tissue, traces curves of its own which ac 
cordingly must be called epifliogram This epifliogram, however, has nothing to 
do with the change of renal cuives during diuresis and antidiurcsis, as could be 
shown by expenment (fig 2) 

Despite a large amount of experiments the mutual relationship between the 
curves of the partial potentials is not clear It can he said that doubtlessly only 

* Fit Ob (gr ) is identical with the Latin word cortex 
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Fig. 3 

diogram and electromyelogram play a decisive role in these considerations. All 
partial potentials combined seem to produce the ENG. The partial potentials 
seem to act synergistically towards the total potential. 

The most important phenomenon of renal physiology is diuresis. As it has 
been known for a long time, diuresis is achieved by drinking sufficient amounts 
of water, by injection of normal saline as A\'ell as by injection of certain drugs, the 
so-called diuretics. To decrease the diuresis there are various methods, internal 
as Avell as surgical ones. Either pitressin containing the antidiuretic hormone of 
the neurohypophysis can be injected, or the kidney pedicle can be tied, or the 
kidney destined by traumatization, or the animal can be exposed during the 
registration to a severe bleeding which consequently causes a decrease of blood 
pressure and the amount of blood circulating through the kidney. 

Goodman and Gilman 2 discuss the phenomenon of antidiuresis as folloAvs: 

a. Antidiuretics are automatically all drugs which decrease the blood pressure. 

b. The neurohypophysis or, according to other authors, the hypothalamus, 
produces an antidiuretic hormone, the excretion of AAhich is increased by various 
drugs, such as morphine, nicotine, and some of the barbiturates. 

c. The antidiuresis increases the reabsorption of water from the proAUsional 
urine; it Avorks on the proximal and distal tubuli contorti. 

As it Avas explained aboA'e, Avlien the differentiation of the ENG from the re¬ 
spiratory curves Avas discussed, the increase in diuresis is expressed by higher 
amplitudes of the curves until the acme of amplitudes is reached. Contrariwise 
antidiuretic measures show r a decrease in amplitudes. 

What does, therefore, the ENG express? 

The ENG is the graphic demonstration of diuresis. The various physiological 
and pathological conditions Avhich influence the diuresis seem to be Avell expressed 
by the changing curves. 

2 Goodman, L. S. and Gilman, A.: The Pharmacological Basis of Therapeutics. New 
York: The Macmillan Co., 1955. 
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Without going into details concerning the shape of the curves, their amplitudes 
and frequencies, the curves seem to be not periodic and rather irregular. However, 
their mathematical as veil as biological evaluation is easily possible and will be 
reported in another communication. Figure 3 shows a typical ENG together with 
the electroureterogram, the electrocardiogram, and pneumogram taken simul¬ 
taneously from the same rabbit; pneumograin and electrocardiogram arc regis¬ 
tered ou the same channel. 


SUMMARY 

The kidney produces electrical potentials which can be registered. 

The renal curves can be unmistakably differentiated from the electrocardio¬ 
gram as well as from the pneumogram. However, the renal potentials can be 
easily mistaken for the latter. 

The renal potentials arc different from the ureteral potentials. 

The curves change according to whether the kidney is sandwiched between 
electrodes or needles are used. Furthermore, the position of the electrodes on 
the kidney is of some importance. 

Each anatomical part of the kidney writes partial electrical potentials of its 
own. 

Changes in the curves occur through diuresis and when antidiuretic measures 
are applied. 

If the potentials of both kidneys are registered simultaneously, one kidney is 
always more active than the other and its tracings show higher amplitudes. 

All investigations in this report were done on the rabbit kidney. 

The importance of the ENG for renal physiology cannot be denied, since diure¬ 
sis was confirmed graphically by the ENG. 

How the ENG changes under pathological conditions shall be described in 
another communication. 

The author wishes to record his deep gratitude to Dr. A. A. Luisada for his 
aid and constant encouragement. 
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CYSTITIS EMPHYSEMATOSA: CASE REPORT 
JAMES W. LANE and PAUL FRANCKE 
From St. Francis Hospital, Charleston, W. Va. 

Cystitis emphysematosa is the presence of gas within the wall of the urinary 
bladder associated with inflammation. It was first described by Eisenlohr in 
1888. Since that time approximately 30 additional cases have been found at 
autopsy. Ravich and Katzen reported the first authentic case in a living patient 
in 1932. They were obliged to perform suprapubic cystotomy to control hemor¬ 
rhage from the bladder and thus made the diagnosis. This represents one of the 
most severe cases yet encountered. Antoine first observed this lesion through the 
cystoscope in 1934. In that same year Redewill made oxygen cystograms in one 
of his cases, but it was Lund in 1939 who first presented the typical appearance 
of cystitis emphysematosa on the plain x-ray. Twenty-two cases have been 
found during life, and the following is presented as the twenty-third case. It 
represents the fourteenth case in which the x-ray appearance has been de¬ 
scribed. 

The patient was a 61-year-old man, a chronic alcoholic. He was admitted to 
the hospital on Christmas Eve 1954, having had increasing pain in the lower 
abdomen of about five days’ duration. He had vomited once on the day of ad¬ 
mission and had had poor appetite for 2 days. Nocturia and slowness of the 
urinary stream had been present for about two years. There was no exacerbation 
in these symptoms, and there was no dysuria or hematuria at the time of admis¬ 
sion. His temperature was 99.2 and blood pressure was 130/80. There was 
moderate tenderness and definite muscle spasm in the lower abdomen especially 
on the right side. The prostate was found to be a small, firm gland on rectal 
examination. The white blood count was 17,000 with 84 per cent neutrophils. The 
clinical signs suggested appendicitis, but since the urine was reported loaded with 
pus cells, the patient was given gantrisin gm. 1 every 6 hours and was observed 
overnight. There was no glucosuria. The next day the temperature had returned 
to normal and most of the abdominal pain and tenderness had subsided. 

On December 6, an x-ray of the abdomen was obtained, and it showed the 
distinctive findings of cystitis emphysematosa (fig. 1, A). It was noted that 
there was a collection of gas in the region of the urinary bladder and that it 
formed the usual shape of the bladder. One could see that this was not a single 
pocket of gas as might be present in the rectum. Rather it was divided into 
numerous tiny compartments indicating that it was present within the wall of 
the bladder. The small horns on each side probably were due to gas in the tissues 
about the lower ureters. In some of the previous reports a radiolucent ring in the 
bladder region has been described as the diagnostic feature of cystitis em¬ 
physematosa. 

Accepted for publication July 21, 1955. 

Read at annual meeting, Mid Atlantic Section, American Urological Association, Atlan¬ 
tic City, N. J. April 14-16, 1955. 
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Tig 1 1, plain \ ia\ of abdomen tiken 7 dijb after onset of illness Emphysema of 

bl idder wall clearly demonstrated B, excretorj urogram 1 daj later showing normal upper 
unnarj tnct and emphysema still present in distended urinary bladder C, upright film of 
excretory urogram showing fluid level in bladder with gas above 2), c\stogram taken 0 
da>s after onset of illness showing large negative shadows resulting from large g»s filled 
blebs in bladder wall 

* 

The following daj e\cretoij T uiography showed a noimal upper uunaiy tiact 
(fig 1, B ) The gas was still present m the wall of the bladder, and m the upright 
position (fig 1, C) a fluid level was seen which indicated the presence of ficc gas 
within the bladder On the fourth hospital day a cystoscopic examination was 
made The urine was clear m appearance Tlieie was heavy trabecillation of the 
bladdei wall, the icsult of a contiactuie of the bladdei neck Scatteied oicr 
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Fig. 2. Gro«s appearance of cystitis emphysematosa. Taken from case of Dr. Walter 
Putschar, Chatleston, W. Va (Handbuch, von Henke-Lubarsch.) 

the fundus of the bladder were numerous small vesicles. These varied in size up 
to at least 1 cm. in diameter and tended to be arranged in several groups. In a 
few places over the vesicles the mucosa was hemorrhagic, but there was not 
generalized severe cystitis. Two specimens were taken from the surface of 
the largest vesicles using the biopsy forceps. Figure 2 is taken from Dr. W. 
Putscliar’s case of 1934 and demonstrates the gross appearance of cystitis em¬ 
physematosa. The vesicles can be seen clearly, and the large ones have a glis¬ 
tening, almost translucent appearance so typical of emphysema. In our case 
the vesicles were not so thin walled and appeared similar to cystitis cystica. 
Others have reported that the vesicles had a silvery sheen from the reflected 
light of the cystoscope and would easily burst when touched with an instrument, 
but this was not true in our case. 

Following cystoscopy a cystogram was made (fig. 1, D). The bladder outline 
was irregular due to the heavy trabeculations and the presence of gas within 
its walls. Several ovoid negative shadows were produced by the largest vesicles. 
The colon bacillus was cultured from the urine. Anaerobic cultures were negative. 
The biopsies showed an intact epithelium and submucosal tissue with only a 
slight sprinkling of chronic inflammatory cells. 

The patient was discharged the next day and was given gantrisin for seven 
additional days. 
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Ho was next seen months later, and he stated that his urinary stream 
was stronger and there was less nocturia. A low grade B. coli urinary infection 
had persisted, and there were 3 ounces of residual urine. A glucose tolerance 
test was normal. Cystoscopy and cystography demonstrated that the emphysema 
had completely subsided. The disease in this case, as in most of the reported 
cases, was mild and of short duration. 

discussion 

Cystitis emphysematosa can be considered a pathological and clinical entity. 
The gas formation is a local manifestation involving the wall of the urinary 
bladder. Usually the gas will be present in the loose submucosal tissue and espe¬ 
cially in the distensible portions of the bladder. Evidence of inflammation has 
always been found in the cases undergoing histological examination, and all the 
clinical cases have had urinary infection. The colon bacillus has been the most 
common organism found. In 3 eases Clostridium welchii was found, and it is 
interesting that two of these had a mild clinical course with few systemic mani¬ 
festations. The third ran a febrile course and died a month later of streptococcic 
septicemia. Another constant feature is the presence of hemorrhage in the bladder 
wall. The clinical course varies in severity and behaves in similar fashion to B. 
coli urinary infections without emphysema. In all cases which were followed 
the emphysema was of short duration. In 11 of the 23 clinical cases the infection 
also subsided promptly, and the patient apparently had no further trouble. 
The remaining 12 patients had other lesions in the urinary tract such as chronic 
pyelonephritis, hydronephrosis, and chronic urinary retention. The course in 
these associated diseases did not seem to be altered by the brief appearance of 
the cystitis emphysematosa. 

Rcdcwill in 1934 attempted to subdivide cystitis emphysematosa into several 
distinct types, and several authors since have adopted his classification: 

Group 1: Fulminating cases of generalized sepsis due to a gas bacillus with 
bladder involvement. 

Group 2: Cystitis emphysematosa with a colon bacillus infection. 

Group 3: Cystitis emphysematosa found in diabetics without urinary infection. 

Group 4: Cystitis pneumatosis cystica in which the air was thought to be 
collected into true cysts lined by endothelium. The trauma of instrumentation 
was believed to be a factor in this group but infection played no role. 

With the accumulating data from the case reports the need for this classifica¬ 
tion seems questionable. The first group probably should be considered a systemic 
disease and not a form of cystitis emphysematosa. The second group is the en¬ 
tity being discussed in this paper and should be expanded to include any bac¬ 
teria even local infections with Clostridium welchii, as in Antoine’s, and in 
Levin’s cases. Since infection has proven to be a constant, finding in the clinical 
cases, there is no reason to consider group 3 or 4 apart from the second group. 
The cysts lined by endothelium are generally interpreted to be distended lym¬ 
phatics and not true cysts. The transient nature of the emphj'sema would also 
make true cyst formation improbable. 

The etiology is still uncertain. The most, probable explanation is that bacterial 
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enzymes act on tissue fluids to produce the gas. Twelve of the 23 patients have 
had diabetes mellitis and perhaps the increased concentration of glucose in the 
interstitial fluids may predispose to gas formation. Our case is the only one 
reported in a chronic alcoholic. 


SUMMARY 

The twenty-third case of cystitis emphysematosa in a living patient is pre¬ 
sented together with x-ray and cystoscopic description. Cystitis emphysematosa 
is considered a clinical and pathological entity. 
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TIIE MANAGEMENT OF HUNKER'S ULCER BY DIFFERENTIAL 
SACRAL NEUROTOMY PRELIMINARY REPORT 

MAX K MOULDLR a\d ARNOLD M MEIROWSKV 

rrom the Department of Surgery, Dmsions of Urology and Neurological Surgery, Vanderbilt 
Unncrsily School of Medicine, Nashulle Tenn 

Intiactable pain and frequency aie the most incapacitating features of Hun- 
nei’s ulcer and of chronic mteistitial cystitis 1 2 In an effoit to leduce bladder 
hypeitomcity and to increase bladder capacity, differential sacral neurotomy 
has been done m two such cases after blockage of S 3 bilateially with 1 per cent 
\ylocaine indicated a beneficial effect of this procedure 

Reduction of the parasympathetic outflow to the detrusor and of the sacral 
somatic outflow results in increased bladder capacity, as has been demonstrated 
by the effect of diffeiential sacral neuiotomy in the management of the neuro¬ 
genic bladder 3 8 The use of sacral neurotomy in instances of interstitial cystitis 
and of Hunncr’s ulcer, at best, is still in an experimental stage The degree of 
fibrosis of the bladdei wall seems to be the deternnnuig factor in the use of sacral 
neurotomy Vn increase m bladdei capacity by reduction of the sacral somatic 
outflow can only be attained as long as the elasticity of the bladdei wall is still 
preserved The extent of differential sacral neurotom} can best be determined 
on the basis of pieoperative diagnostic sacral block studies 

In one case of chiome interstitial c>stitis (N-79), fibiosis of the bladder wall 
was so far advanced that neither spina! anesthesia nor sacral block studies re¬ 
sulted in an mciease m bladder capacity Sacral neurotomy was not considered 
in this case In case 2 (N-173), bilateral section of S 3 resulted in an increase of 
bladder capacity fiom 40-80 cc to COO cc, relief of pam and normal micturition 
In case 3 (N-131), bilateral neurotomy of S 3 bi ought about an increase m capac¬ 
ity from 50-80 cc to 1S0-300 cc, lelief of pam and reduction of frequency It 
is possible that additional section of S-2 bilaterally may still improve the result 
m this case 
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ILLUSTRATIVE CASE 

A 31-year-old white, married woman (N-173) had suffered from chronic 
interstitial cystitis, marked frequency and intractable pain for a period of 5 
years. During the past year, she had been unable to engage in any social ac¬ 
tivities because of the ever-increasing frequency, accompanied by intractable 
pain. At day and night, she was unable to hold her urine longer than 45 minutes 
to 1JA hours. Blocking of the S-3 root bilaterally with 1 per cent procaine on 
June 7, 1954, resulted in a capacity of 180 cc. The patient was relieved of all 
pain and was able to empty her bladder without residual and without incon¬ 
tinence. Pain and frequency recurred 36 hours after the block. On June 11, 1954, 
the S-3 block was repeated and a similar result obtained. Sacral neurotomy of 
S-3 was performed on June 15, 1954. Immediately following operation, the 
patient was able to A r oid without straining, without residual and without in¬ 
continence. Her bladder capacity was 600 cc and she had no bladder pain. 
During a 12-month followup period, the patient’s condition remained that of 
the immediate postoperative status. She has had no return of pain or frequency. 
The bladder capacity has remained 600 cc. 

DISCUSSION 

Reduction of bladder hypertonicity and increase of bladder capacity appear to 
reduce or alleviate the distressing symptomatology of Hunner’s ulcer and 
chronic interstitial cystitis. Dr. D. K. Rose, in a personal communication, sug¬ 
gested that elimination of impulses carried by the third sacral roots serves to 
reduce hyperirritability of the urethra-bladder reflex. Experience with the em¬ 
ployment of sacral neurotomy in the management of the neurogenic bladder 
suggests that reduction of muscle tone in the bladder wall and resulting increase 
in bladder capacity are additional factors in the relief of pain and dysuria. 

Bennie Dillon Bldg., 700 Church St., Nashville, Tenn. (M. K. M.) 

Medical Arts Bldg., 1211 Twenty-first Ave., South, Nashville, Tenn. (A. M. M.) 
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11 VDIOGRAPIIIC ESTIMATION OF RESIDUAL URINE IN 
CHILDREN 

BRADFORD W \OUNG WILLI VM L VNDERSON AMD GORDON G RING 

1 rom the Department of Surgery, Dutsion of Urology and Department of Radiology, Stanford 

bniversity School of Medicine, San Francisco, Calif , and the Department of Radiology, 
Chtldicn’s Hospital, San rrancisco, Calif 

Residual uunc, as one indication of early detmsor decompensation, is a valu¬ 
able clinical sign 1 As a diagnostic proceduie, it is perhaps compaiable to the 
elevated venous piessme oi basilai rales as signs of eaidiac failure Ill adults, it 
constitutes mainly conoboiative evidence and is lately used alone as an indica¬ 
tion of v esical neck obstruction, except in neuiogenic dysfunction of the bladdei 

How aid and Buchtel 5 have reported the instillation of mineial oil into the 
bladdei as a method foi deteimmation of residual mine in children Mineral 
oil floats by virtue of its specific gravity of less than 1 000, and will be partially 
letamed m the bladdei if theie is any residue present If oil is obtained b}' cathe 
ten/atiou 24 liouis aftei its instillation, this then can be taken as evidence of 
lesidual uime This is in consonance with the common expenence of floating 
paiaffm paiticlcs, persistent cod livei oil or oily medications lemammg in the 
bladdei fot months at a time m the partiallj decompensated bladdeis of elderly 
patients Howard and Buchtel's mineral oil technique has been quite generally 
used and tellable results have been obtained with this method 5 Moieovei, ill 
childien, it may fiequently be the most leliable sign of vesical neck obstiuction 
in need of surgical lelief The substitution of a ladiopaque material for mineral 
oil peinnts senal roentgeuogiaphic lecoidmg of residual urine ovei a penod of 
dajs without icpeated cathetemation Foi this pmpose, we have employed 10 
pel cent ‘ascendent” hpiodol 

VIETnODS AND VIVTEHIAL 

Asc endent hpiodol 10 per cent* is supplied in 5 cc ampules by the manufacturer 
and the entne contents are instilled into the bladdei with a cathetei This is 
fiequentlj earned out at the close of cjstoscopic study A film of the abdomen 
is then made If the patient is under anesthesia, no fmther films aie taken and 
the patient is leturned to bed Dining the next 24 houis, the patient is pei- 
nntted to void at will and a delayed film is then exposed (fig 1) If lemammg 
oil is noted, a 48 hour film is obtained Fmther films can be taken at dailj or 
weekly mteivals as indicated Both upright and supine films aie made each 
time, the uptight film fiequently being the moic levealmg as the oil presents a 
tluckei lajei to the x-iaj beam in this position V film of the entire abdomen 
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Fig. 1. Case 1. Children's Hospital, D16S22, A. M. W., 2-year-old girl, was admitted 
following single episode of fever and pyuria which had responded promptly to antibiotics. 
Pyelograms were within normal limits. Cystoscopy disclosed adequate vesical neck and 
urethral caliber was approximately 16F. There was no trabeculation. Urine has remained 
uninfected. 

A, film of bladder following instillation of 5 cc of ascendent lipiodol. There is also some 
remaining aqueous contrast medium in bladder. Instillation was performed at close of a 
pvelographic study. 

B, 24-hour film to show complete evacuation of ascendent lipiodol confirming absence of 
residual urine. 

to include the renal area is important, since reflux of the oil to the kidney pelvis 
can be demonstrated in occasional cases. This finding may be of great value in 
explaining the pathogenesis of p3 r elonephritis in a given case. 4-7 

Lipiodol is a compound of iodine and poppy seed oil; its standard form con¬ 
tains 40 per cent iodine by weight. Ascendent lipiodol, though containing less 
iodine by weight (i.e., 11 centigrams/cubic centimeters as contrasted with 
“heavy” containing 54 centigrams/cubic centimeters), is adequately opaque 
for radiological purposes. It has been proven relativel}' nontoxic and has been 
well tolerated when introduced into many body cavities. 

The test for residual urine was carried out in 20 children and two adult males, 
all of whom had been referred for urological stud} 7 . There were 15 girls and 5 
boys. The children’s ages ranged from 6 weeks to 11 years. There were no un¬ 
toward reactions and no evidence of urethral or vesical irritability due to the 
drug. 

RESULTS 

Xine patients showed retention of the light lipiodol for 24 hours or longer 
and the remaining eleven showed no evidence of radiopaque oil on the 24-hour 
film (figs. 2-7). 

Studies comparing the behavior of light and hea\y lipiodol in the bladder 
were made in a 65-year-old man who was admitted for urological diagnosis fol¬ 
lowing the discoveiy of gross pyuria (figs. S-10). 

- 1 Stewart, C. M.: Delayed cystograms. J. Urol., 70: 5S8-593, 1953. 

5 Bunge, R. G.: Delayed cystograms in children. J. Urol., 70: 729-732, 1953. 

5 Bunge, R. G.: Further observations with delayed cvstograms. J. Urol., 71: 427-434, 
1954. 

7 Sicard, Jean Athanase and Forestier, Jacques: The Use of Lipiodol in Diagnosis and 
Treatment. A Clinical and Radiologic Survey, Oxford University Press, H. Milford, 1923. 
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Fig 2 Case 2 SUH E21S25, M lx , an 11 year old boy, had been followed since age of 
3K» with urinary and feed incontinence secondary to epidural cyst of neural canal Follow 
ing excision of cyst at the age of sc\en, he \oided well with no residual, but subsequently 
overflow incontinence, pyuria, piogressive hydroureter and hydronephrosis developed and, 
following finding of lesidu il unne of 300 cc had retropubic wedge resection of vesical neck 
Postoperatively he continued to have residual urine of 20 cc and was forced to strain and 
aid his bladder evacuition with Credd maneuvers Cystoscopy showed mechamcalh adc 
quate vesical neck, heavily tr ibcculated bladder and patulous left ureteral orifice 
Globules of iscendent lipiodol remain in bladder on immediate post voiding film 
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Fig. 4. Case 7. SUH 339532, L. B., 11-j-ear old girl, had a history of recurrent urinary 
tract infection since the age of 5 months. Urological studies had revealed bilateral hydro¬ 
nephrosis and hydrometers at age of two and huge residual urine was noted. Diagnosis of 
vesical neck obstruction was established, requiring two transurethral resections of vesical 
neck at the ages of 3 and 4 years. Following these procedures her residual urine was found to 
vary between 60 cc and 240 cc. Cystoscopy disclosed apparently open vesical neck with no 
evidence of urethral obstruction. Bladder was heavily trabeculated and single small diver¬ 
ticulum was noted behind left ureteral orifice. Residual urine varied between 10 cc and 125 
cc. There was grade 1 hydroureteronephrosis bilaterally. 

A, upright film of abdomen following instillation of ascendent radiopaque oil. 

B, remaining oil at 48 hours. Reflux to left kidney has occurred and several flecks of 
medium can be seen in calyceal system. 

C, remaining oil in left renal pelvis and bladder at 11 days. 

A second adult was a 62-year-old man who had had perineal prostatectomy 
1 year previous^ for a large, benign adenoma and, though he had no residual 
urine or pyuria, continued to have symptoms of urgency and frequency and a 
small urinary stream. He was found by cystoscopy to have a contracture of the 
vesical neck and was undergoing a series of Kollman dilatations of the vesical 
neck to which he was responding satisfactorily. Five cubic centimeters of light 
lipiodol were instilled and a 24-hour film showed the oil to be absent, confirming 
the fact that he was able to evacuate the bladder completely. 

Decompensation of the detrusor based on vesical neck or subvesical obstruc¬ 
tion of a mechanical, neurogenic or inflammatory nature was present in all of the 
children who showed retention of the light lipiodol for 24 hours or longer (table 
1) and in the single adult with the prolapsed bladder base. In the remaining 
children and one adult who were able to evacuate the bladder completely in 24 
hours, there was no decompensation of the detrusor mechanism. Reflux of the 
oil to the kidne 3 r occurred in 3 patients, all of whom had residual urine. In these 
cases, despite the fact that two had hydronephrosis, it was found that the 
refluxed oil disappeared from the kidney in from 7 to 11 days with no particular 
measures other than the patients’ normal activity. It was anticipated that it 
might then be necessary to place the patients in the knee-chest position or to 
have them sleep in the Trendelenburg position, but this was not necessary. 
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Fig 5 Case 0 Children's Hospit tl D16359 J R , 17 yew old girl with 3 year history 
of recurrent urinan tract infection without fever was admitted for urological study follow 
mg recurrence due to 13 coil L\cretorv urograms showed normal upper urinary tract 
Cystoscopy disclosed urethra which w is snug to the 18r sheath There was some edema and 
a few polyps were found at vesical neck Cibber of vesical neck was adequate There was 
no tribcculation Ureteral orifices were questionably enlarged but not patulous Urine 
sediment was loaded with leul ocytcs and bacilli which were identified as E cob Measured 
residual was 8 cc Infection responded to antibacterial therapy and 3 months later there 
had been no recuircnce 

A, appearance of floating r idiopaque oil immediately post voiding 

B, remaining oil at 24 hours in vertex of bladder 

C, remaining oil at 4S hours with patient in upright position Oil presents thicker layer 
to \ ray beam in this view as contrasted with supine position in which it floats against 
interior wall of bladder 

D, absence of oil at 96 hours Di ignosis in this case is still obscure Internal sphincter 
spasm secondary to acute cystitis is most probable explanation for delayed emptying 

Appaiently ureteial peristilsis y\as sufficient to propel the oil dioplets into the 
bladdei 


discussion 

In the adult the test foi icsidual mine is simple and the measurement re¬ 
markably reproducible The patient is mstiucted to urinate, emptying the 
bladder is completely as possible, following which catheten/ation is earned 
out and the lemaimng mine measured This piocedure is as accurate as nec 
cssary foi the talue it adds to the diagnosis 

Rachogiaphicnlly, a lough estimate of lesidual urine m adults can be obtained 
during the course of intia\enous uiography if a post-y oiding film of the bladder 
is taken at the end of the examination The presence of residual urine has moic 
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Fig. 6. Case 10. Children’s Hospital, D15304, S. D., a 4-year-old girl, was admitted 
for urological study with history of recurrent urinary tract infection with fever of 4 months’ 
duration. Predominant organisms in past had been E. coli and Staphylococcus albus, and 
infection had responded partially to antibiotics. On admission, urine contained 0 to 10 
leukocytes per high power field and E. coli were obtained on cultuie. Pyelography disclosed 
evidenceof calyceal scarring or spasm in rightkidney and multiple deformities of right ureter 
interpreted as ureteritis. Cystoscopy showed apparently normal vesical neck. However, 
bladder showed 2 plus trabeeulation. Ureteral orifices were normal in size, shape and 
position. Aleasured residual of 15 cc uas obtained. Diagnosis of vesical neck obstruction 
was made and retropubic wedge excision advised. 

A, retrograde pyelogram. 

B, remaining ascendent lipiodol in bladder at 24 hours. Reflux of oil can be seen in right 
kidney. Pathogenesis of right pj r elonephritis could not be more apparent. 

C, 48-hour film showing persistence of oil droplets in bladder and right kidney. 

D, film of abdomen taken at 8 weeks reveals all of contrast medium to be absent. Bladder 
catheterization had been carried out in interim, but no attempt was made to aid evacuation 
of oil in right kidney. Peristalsis and positional changes with patient’s normal activity were 
apparently adequate to complete its evacuation. 

diagnostic importance in children and yet, perversely enough, is more difficult 
to determine. The diagnosis of vesical neck obstruction can be difficult, for 
cystoscopic observation of the vesical neck in children can be very misleading. 
The appearance of the vesical neck varies with the degree of distention of the 
bladder. In some cases the alteration of caliber is only a matter of millimeters 
and often a brief impression has to suffice for a diagnosis. Trabeeulation of the 
bladder in its more minor degrees can be easily confused with normal muscle 
striations which appear beneath the mucosa at extremes of distention or under 
the sudden stimulus of an involuntary detrusor contraction. Patulous ureteral 
orifices may mean vesical neck obstruction or primary ureteral disease. The 
demonstration of persistent residual urine is frequently of vital importance in 
reaching a decision as to the presence or absence of obstruction at the vesical 
neck. 

The obstacles to accurate residual urine determination in children are two: 
1) inability of the child or infant to void on command due to strange office or 
hospital surroundings, emotional patterns or non-comprehension; 2) doubt b.y 
the physician as to whether the child has voided as completely as possible; 3) 
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Fjg. 7 Cji.sc 13 SUH, 335292, G. S., a 5-vear-old girl with a 2-j-ear history of recurrent 
pyuria unussociutcd with fever, was admitted for restudv following inability to control 
infection with all antibiotics Predominant organisms had been E. coli and B. proteus. 
Exciotorv urograms showed normal upper tracts bilaterally Measured residual urine of G 
cc was obtained. Cystoscopy disclosed questionable vesical neck contracture, but 2 plus 
trabeculated bladder. 

A, initial film following instillation of ascendent Iipiodol 

B, film made at 24 hours to show persistence of medium. 

C, remaining oil at 4S hours. There has been some dispersion of droplets. 

D, film made at 1 week to show persistence of contrast medium. Wedge resection of vesical 
neck was subsequently carried out following which it became possible for first time to steri¬ 
lize bladder urine. 

an additional consideration is the emotional trauma associated with catheteriza¬ 
tion of the small child. 

The actual volume of residual urine is not as important as whether or not it 
is persistent. It is not paramount to know how badly the detrusor mechanism 
is decompensated. The fact that it is decompensated at all is the significant 
point. Ascendent Iipiodol instillation, though requiring catheterization, has the 
advantage of requiring only a single procedure of this type, subsequent informa¬ 
tion being obtained and documented radiographically. The physician can feel a 
definite security if all of the Iipiodol is absent at the end of 24 hours. In some 
children an immediate post-voiding film will show absence of the oil, in which 
case the study is complete. However, it is desirable to allow a child to engage in 
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Fig. 8 . A, anteroposterior view of cystogram of 65-year-old man 1 year following ab¬ 
dominoperineal resection of rectum for carcinoma. Trabeculation was secondary to adenoma 
of prostate which had been enucleated 5 years previously. 

B, lateral view of cjstogram to show base of bladder lying in hollow of sacium. Base 
of bladder was actually below level of vesical neck with patient standing. 



Fig. 9 A , anteroposterior view' of bladder containing 40 per cent (heavy) lipiodol and 
small volume of steiile watei Rounded infeiior surface of globule icpiesents oil lying on 
posteriorly prolapsed bladder base. 

B, post-voiding film of bladder containingo cc of light lipiodol, 150 cc of sterile water and 
small amount of remaining heavy lipiodol. Major portion of dependent lipiodol was evacu¬ 
ated with initial urine upon mictuiition 

C, lateral post-voiding film to show remaining collections of heavy lipiodol in bladder 
base and at vesical neck. Ascendent lipiodol floats on dome of bladdei. 



Fig. 10. A, film made at 24 hours to show remaining ascendent lipiodol, but complete 
absence of heavy oil 

B, lateral view to show absence of heavy lipiodol in bas-fond but persistence of light 
lipiodol in vertex. Patient had residual urine of 125 cc, as measured by cathetei on several 
occasions. 

several leisurely urinations over a 24-hour period without the pressure ol being 
commanded to void on the spot. 

One facet of the problem of vesical neck obstruction that needs further study 
is the concept of spasm of the internal sphincter. It is well known that urethral 
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Tabi !. 1 Correlation of cyslos-opic findings and diagnosis with presence or absence of persistent 
residual urine as assessed by ascendent lipuidol instillation 


Ca«c 

Cystoscopy 

Vesical 

Neck 

Trabecu 

Iation 

Residual 

I0a> Ascendent 
Lipvodol 

Diagnosis 




Absent 

Present 


i h r 

r 11 vrs 

negative 

minimal 

> 

21 lira 

1 “ 

I‘y elonephritis 

2 Jr k 

M Il vrs 

nog itnc 

in trked 

20 cc 

— 

72 hrs 4- 

Neurogenic bladder postoperative 
vv edge resection 

3 C II 

F o yrs 

negative 

rione-mtni 

mil 

30 210 cc 

21 hra 


Bilateral congenital ureterovesical 
juncture obstruction 

4 M II 

r j iiios 

tiegativ e 5 

none 

> 

21 lira 


Cystitis 

5 M P 
r 6 v.ks 

negative ? j 

ininun il 

? 

24 lira | 

— 

Cystitis 

C L V 

I 2 j rs 

negative 

none 

> 

21 lira 


Pyelonephritis 

7 I B 

F 11 yrs 

negative * , 

marked 

10 125 cc 

— i 

! 1 dys + 

Congenital contracture vesical neck 

8 AM" 
r 2 jrs 

negative 

none 

? 

21 lira 

— 

Pyelonephritis 

d i r 

F 11 vrs 

negttive J 

none 

8 cc 

— 

48 hrs 

Cvstitis urethritis severe 

10 S D 
r 4 yrs 

negative ? 

moderate 

1 15 cc 


48 hra + 

Congenital contracture vesical neck 

11 A R 

F rnrs 

negitive 1 

none 

? 

21 hrs 


Pyelonephritis 

12 D G 

M 10 yrs 

negative 

ininun il 

5 cc 


4S hrs 

Neurogenic bladder 

13 G b 

T 5\n> 

con trie 

tute 

moderate 

6 cc 


7 days 

Congenital contracture vesical neck 

14 P B 

1 11 yrs 

negative 

none-mi m 

nial 

15-200 cc 

— 

48 hrs + 

Neurogenic bladder 

is r r 

M 6 iis 

negative 

none 

? 

21 lira 


Purpura bladder 

10 A McC 

M 5 5 rs 

negative ! 

none 

? 

21 lire 

~ 

Mental stenosis 

17 k II 
r ihjis 

negative 

none 

? 

21 lire 

— 

Bicillum 5 etiology 

18 S V 

V 4 yrs 

negative 

none 

? 

' 

72 hrs 

Urachal cyst, cystitis severe 

19 II C 

F 3 mo3 

negativ e 

none 

? 

21 lira 


No disease 

20 J C 

M l'Cits 

negative 

moderate 

5 cc 

; 

72 hrs 

i 

Congenital contracture vesical nock 
Postojerativ c wedge resection 


dilatation sometimes effects diamatic lelief from episodes of reuirient uimaiy 
tiact infection in female children Occasionally one 01 two uiethral dilatations 
mil cause a marked improvement The commonly held views are that a urethral 
stiictme is being dilated or that a mucosal flap has been mptured Some feel 
that the psychological tiauma of a uiethial dilatation alone is lesponsible It 
seems more piobable, however, that it is smooth muscle spasm at the internal 
splunctei that is being treated by ovei dilatation In two of our cases (J R., 
case 9 and S W , case 18) there weie insufficient findings to establish definitely 
the diagnosis of mechanical or ncuiogciuc obstruction and yet the hpiodol was 
retained foi o\ cr 72 liouis The study had been peiformed in these cases just 
as acute cystitis was subsiding and theie weie still inflammatory changes m 
the legion of the vesical neck and tugone Subsequent hpiodol studies made m 
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one of these patients during a quiescent phase demonstrated complete emptying 
at 24 hours. A word of caution then is indicated in marginal cases where internal 
sphincter spasm may be responsible for some temporary retention. Urethral 
dilatation, antibiotics and antispasmodie medication should be instituted be¬ 
fore wedge resection of the vesical neck is considered. 

There appears to be very little danger associated with ascendent lipiodol 
studies of residual urine. Oil is certainty not an unknown substance in the 
urinary tract and has been used for many years by urologists for bladder in¬ 
stillations, diagnostic tests and lubrication of catheters. 8 • 9 It may be unwise to 
instill any oil into the urinary bladder in the presence of active venous bleeding 
as might occur from the prostatic fossa because of the possibility of producing 
an oil embolus, unlikely though this may be. In this group of cases, bleeding 
has been considered the only contraindication to the performance of the study. 
Ordinary care in the avoidance of trauma to the mucosa of the urethra and 
bladder is of course important if oil embolus is to be avoided. 

The possibility of a retained globule of oil forming the nidus of a calculus 
was considered and it would seem that this is a possibility if it were allowed to 
remain for an extended period or were trapped in a stenosed minor calyx fol¬ 
lowing reflux from the bladder. It is our custom when the study has been com¬ 
pleted to make a final film to be certain that all of the oil has been evacuated. 

SUMMARY 

An accurate radiographic method for establishing the presence of residual 
urine in children is presented in which 5 cc of ascendent lipiodol is instilled into 
the urinary bladder by catheter and its presence or absence determined by roent¬ 
genogram in 24 hours and at subsequent intervals if indicated. 

The procedure was carried out in 20 children and 2 adults without untoward 
effect. Nine of the children and one adult showed retention of the radiopaque 
oil for 24 hours or longer and in all of these patients pathological lesions were 
found to be responsible for some degree of detrusor decompensation. The 
eleven children who were able to evacuate the oil in 24 hours showed no ob¬ 
structive lesions. The remaining adult was found to have a compensated 
detrusor mechanism in the presence of a contracted vesical neck. 

Xo untoward effects were encountered following this procedure. 

490 Post St., San Francisco 2, Calif. ( B. W. Y .) 

8 Neuswanger, C. H.: Iodized oil as a pyelographic medium. J.AAI.A., 84: 181G, 1925. 

3 Neuswanger, C. H.: Iodized oil a<- a pvelographic medium. Surg., Gvnec. & Obst., 43: 
169-176, 1926. 
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SOME STUDIES OT URINARY INCONTINENCE IN MEN 
TRANCIS A BENEVENTI amd VICTOR E MARSHALL 

I rom the Department of Surgery (Urology), Cornell Unucrsity Medical College, and the 
Department of Surgery (Urology), James Buchanan Brady l oundation, of the !feu 
York Hospital, Ncu 1 art, A r 1 

The uunaij sphinotcis and then actions are so pootlj undeistood that ideal 
collection of seteie post-prostateetomy incontinence is not often achieted 
Definition of the stun.tines tuxolxed and obsecrations of then dynamics should 
add useful mfoi motion 


PART 1‘ HISTOLOGICAL STUDIES 

'Ihe limits and touise of the e\temal sphincter would seem deteimmable 
fiom a histological study of properly selected and prepared specimens Specimens 
consisting of the bladdei, piostate, membianous urethia, and much of the sur- 
loundmg tissues weie obtained from the fresh bodies of males seien, twehe, 
nineteen, and foity years of age None had lecognued urinary disordeis before 
death Each specimen uas first cut into laige blocks, and then multiple sections 
ueie cut in full cioss section, stained with hematoxjhn and cosin, and mounted 
foi microscopic examination Appioximatcly etery othei section was stained 
w ith eitliei Masson’s tuchiome stain oi phosphotungstic acid and hematin stains 

Two sections weie cut at approximately each milhmetei, except foi the speci 
men from the 12 jeai-old boy, which was dtuded moie closely The first prepara¬ 
tions weie made thiough the membranous urotlna, and the later ones were 
numbered consecutnely backwards towaids the bladder The puboprostatic 
ligaments, which play a not inconsequential role in urmarv contiol, especially 
in women, weie not included m this nucioscopic study 

llnee hundred and forty consecutixe sections were made m the three blocks 
of the specimen from the 12-yeai old boy (fig 1) A complete nng of striped 
muscle was aiound the membianous urethra and continued around the piostate 
until the fifty-fourth section w as reached At this point, estimated to he betw een 
1 and 1 5 cm proximal to the piostatic apex, the ring was first interrupted in 
the basal oi lectal side Ilowexei, the antenor sheath and lateral capsule of 
the piostate continued through the 120th section to he formed of this muscle 
The fibers compnsmg this muscle coursed m t anous directions, thej did not foim 
a cncular ling Penetrations of this muscle went as dceplj as two thirds of the 
distance to the uiethia, and the glandular elements often rested directly on these 
deep extensions (fig 2) 'I he capsulai musculai bundles appeared to hat e no 
constant dnectional pattern After the eighth slide from block B this muscle 
was seen no more Examination of the lemaining piepaiations failed to reteal 
a grouping of circumferential smooth muscle fibeis which could be designated 
a ‘-epilate splnnctei m the tesical outlet, in fact, theie were about as mail} 
longitudinal bundles as circular A rich plexus of nerxous tissue hugged the base 
of the bladder and pioximal portion of the piostate 

Read at innual meeting, American Urological Association, Los Angeles, Calif Maj 
1C 19 1955 
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SPECIMEN FROM 12 YEAR OLD BOY 


12 54 152 



SLIDE 12 

SLIDE 16 

Ring of 
striped muscle 

SLIDE 54 


\ 



m 

X 

4l§| 


i 

Apex of 

t 

First interruption 


prostate 

of striped muscle. 


Fig. 1. Drawing of gross specimen and cross sections from 12-year-old boy. 



Fig. 2. Photomicrograph of cross section, using high magnification, showing glandular 
elements intimately associated with striated muscle. 


Examination of the specimen from the 7-year-old boy revealed similar arrange¬ 
ments except that the striated muscle forming all of the dorsal portion of the 
prostatic capsule continued all the way from the membranous urethra to the 
vesical outlet (fig. 3). Xear the prostatic apex (slide 18), thick downward ex¬ 
tensions of the muscle penetrated the gland as if to seize the urethra like pincers 
(fig. 4). Xo clearly defined circular muscle was seen at the vesical outlet. 

This same striated muscle was found about the membranous urethra and 
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SPECIMEN FROM 7 YEAR OLD BOY 
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Fig 3. Drawing (over-elongated) of specimen and cross sections from 7-j ear-old boy. 


STRIATED 



lu 

-j 

o 

CO 

r> 


i 


UJ 

-j 


Fig. 4. Photomicrograph of cross section slightly less than one centimeter from pro- 
static ape\ of 7-year-old boy. Darkly stained striated muscle in peripheral, and especially 
lateral, portions of gland was prominent. 

prostatic apex in the specimen from the nineteen-year-old boy (fig. 5). Striped 
muscle vanished in the basal portion of the capsule after slide 20 of the seventy 
made from block A (fig. 6). The anterior capsule continued to be completely 
made up of this muscle until the sixty-second section. Fragments remained 
through section G in the 92 from block B. Penetrations into the glandular sub¬ 
stance were again noted. The vesical outlet was not suitably prepared for further 
studies. 

The first sections of the ninety-four fiorn the last specimen, that from the 
40-year-old man (fig. 7), were at the prostatic apex. Here large bands of circular 
striped muscle were present in the peiiphera! prostate. At section 14, 7 mm. 
from the apex, only a heavy layer remained as the anterior capsule, and none 
was noted in the composition of the lateral portion of the capsule. At section 
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SPECIMEN FROM THE 19 YEAR OLD 


70 

I 



y Prostate first appears. 
, Striped muscle. 


Fig. 5. Drawing of specimen and cross section from 19-year-old boy. 



Fig. 6. Low power photomicrograph of cross section through prostatic apex of 19 -year- 
old subject. Prostate is surrounded by striated muscle, thick dorsally but thin and frag¬ 
mentary on rectal side 

26, 1.3 cm. from the apex, trabeculae of striped muscle were especially noted in 
the gland. This muscle in the anterior capsule disappeared between sections 4 
and 7 in block B (slightly less than 5 cm. from the prostatic apex). 

Thus, in all four of these normal specimens a thick circular mass of striated 
muscle (external sphincter) was found around the membranous uiethra and 
prostatic apex. In fact, this muscle formed the prostatic capsule in the apical 
portion, and in the dorsal aspect the muscle continued much farther. Inthespeci- 
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SPECIMEN FROM 40 YEAR OLD MAN 


34 44 6 




Fig. 7. Drawings of specimen and cross section from 40-year-old man. 

men from the 7-year-old boy, this dorsal portion dearly reached the vesical 
outlet. It appears to us that this extension of striped muscle toward the bladder 
failed to reach the outlet by roughly progiessively greater distances as the age 
of the subjects increased. This observation suggests that the normal enlarging 
of the prostate is the cause of the variation. Wesson considered the fibers of the 
external sphincter to begin on the lateral aspects of the prostate near the vesical 
neck, but the findings here indicate that the dorsum contains practically all of 
the striated muscle near the vesical outlet and little on its sides. This striped 
muscle is intimately associated with the prostate; indeed, it could bo considered 
part of it. In 1904, AVallace found striated muscle in suprapubically enucleated 
prostatic specimens and thought this was evidence that Freyer’s prostatectomy 
was a total one. Striped muscle in enucleated tissue has been noted many times 
since, and it is now well established that such prostatectomies are not anatomi¬ 
cally complete. The striped muscle seen in the specimens obtained by prostatic 
enucleation are most likely bits of the capsular muscle and especially its down¬ 
ward rib-like, orpincer-like, extensions into the glandularsubstance. The function 
of this striated muscle is not demonstrated by such a study. Perhaps the function 
is concerned with ejaculation primarily; but a voluntary cut-off of the urinary 
stream is known to occur in the region of the prostatic apex. As long ago as 18SS, 
Born considered the vesical outlet the most important sphincter because plaster 
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of Paris injected down the ureters into the bladder, both in vivo (dogs) and post 
mortem (dogs and humans) did not present a downward prostatic extension. As 
an example of contraiy evidence, Thomson-Walker found that urine did some¬ 
times drip from a catheter whose eye was passed barely beyond the external 
sphincter. At least our study shows that the striped external sphincter is not the 
thin iris-like, camera-shutter structure commonly portrayed in standard text¬ 
books of anatomj'-. Furthermore, attempts to find this iris by gross dissection 
were unsuccessful when we put our preconceived notions aside. The similar study 
of the female human by Krantz also failed to demonstrate an iris-like sphincter. 
The loss of control after prostatectomy is frequently incomplete, variable in 
degree, and fortunately often improves spontaneously. It seems certain that 
operative damage to this striated muscle might vary greatly, particularly because 
of its thickness and extent. If it were a thin, iris-like structure, damage of any 
significance would seem likely to be a complete division with severe disturbances 
and small hope of spontaneous improvement. 

FART 2: RADIOGRAPHIC OBSERVATIONS OF SPHINCTERIC ACTIONS 

In February 1953 we attempted to make motion pictures of the fluoroscopic 
image of men voiding radiopaque fluid. This was technically not successful, but 
in the following month we were able to obtain two exposures per second using the 
Fairchild magazine and a general technique employed by Draper and Siceluff. 
Benjamin and his associates have succeeded in making beautiful cine-x-rays 
which are more dramatic and facile in demonstrating the dynamics. However, 
the exposures made with the Fairchild apparatus do show, as far as we can 
determine from comparisons, the same actions. 

Our first study was of a normal 52-year-old man voiding 70 per cent uiokon 
which had been placed in the bladder through a transurethral catheter. The 
semilateral exposures made with the subject standing demonstrated an impressive 
rise of 1% inches in the vesical base immediately preceding the voluntary stop¬ 
ping of the stream (fig. 8). A small projection of opaque fluid remained at the 
vesical outlet for a brief time while the remainder of the urethra was promptly 
emptied. The bladder changed shape. Similar observations were made of a 



Fig. S. Radiograph during voiding (left), voluntary interruption of urinary stream 
(center), and resting film (right). This 52-year-old normal man had a rise of l 1 ^ inches 
by the vesical base. (N.Y.H. No. 600294.) Note common levels of base in voiding and resting 
films. 






Fig. 10, After radical perineal prostatectomy, this patient exhibited a half inch rise 
in vesical base on interrupting stream His control was permanently quite poor but not 
absent (N Y H No. C20797.) 


patient with excellent ui inary control following a radical perineal prostatectomy 
by Young’s technique The vesical base rose only a half inch on interrupting the 
stream (fig 9). Another patient after the same operation was partially and 
permanently incontinent (leakage on only moderate stress and necessitating 
protective pads duiing the day). In his radiographs (fig. 10) the vesical base 
could be seen to lise half an inch on stopping. After the transuiethral removal 
of 70 gm. of benign hyperplasia of the prostate, a later patient was peimanently 
paitially incontinent despite excieises, dilations, instillations, and oial drugs 
over a period exceeding 2 years. However, this man was, and is, able to make a 
showing of perfect unnaiy control The base of his bladder rose three-fourths 
of an inch when the stream was voluntarily interrupted under show conditions 
(fig. 11) Another patient completely incontinent 3 years after a total perineal 
piostatectomy (for massive hypertrophy, so the seminal vesicles and bladder 
neck were not excised) had a vesical base w hicli rose one-quai ter inch on attempt¬ 
ing to stop (fig. 12). Observations on still another patient with prostatic enlarge¬ 
ment levealed no mobility of the base either before or after a perineal conserva- 






Fig. 16. Eleven days after perineal enucleation prostatectomy, opaque clip on external 
sphincter of this continent patient exhibited an upward excursion of three-fourths inch on 
interrupting the stream. Black line is edge of pubic ramus. (N.Y.H. No. 681049.) 

second after the stop command demonstrated a complete cut-off at the vesical 
outlet (fig. 18). He and a second subject did have some difficulty initiating the 
stream, and on stopping some contrast remained in the prostatic urethra. The 
action of the bulbocavernosus muscles could account for the prompt emptying 
of the distal urethra. Lewis has told us of 3 patients with complete avulsion of 
the external sphincter who were treated by reapproximation of the urinary 
lumen across the defect, facilitated by mobilization of the bulbous urethra as 
necessary. He reports that none were incontinent but that once the}' started 
the urinary stream they were unable to interrupt it until the bladder was empty. 
Nesbit observed a man with a localized lesion of the cauda equina which, 
by neurological evidence, destroyed the function of one pudendal nerve. After 
surgical section of the other nerve his patient could void normally, whereas before 
this section he could void only incompletely with straining. Xesbit also men¬ 
tioned the fact that Lapides had blocked both pudendal nerves of normal indi¬ 
viduals without making them incontinent. If the external sphincter alone inter¬ 
rupted the stream, a thick, more or less cylindrical projection of contrast medium 
into the prostatic area might be expected to be noted on the films made immedi¬ 
ately at the time of the interruption by our normal subjects. This was not present; 






Tig 18 Utcr transurethral infiltration of external sphincter with novocain this 
norm-il man h id grossly good control, and cut off nus at vesical outlet (N Y H No C03238 ) 

but it thin, tapering projection was usually seen (fig 8) If the vesical outlet 
became thickci as the vesical base lose (or, moie piopeily, as the loner limit of 
the continstmg accumulation m the blaclderiose), then a thin, tapeung projection 
might be expected Such reasoning suggests that the tesical outlet changes ill 
thickness and might therefore hate action sinulai to that of a Chinese ttoten 
fingei cuff Ceitnmly the evidence ttas strong that the tesical content ttas 1101- 
mallj held at the tesical outlet The obseivations of man} othei iniestigators 
also indicate this Furthermore, the tesical outlet normally closes at ejaculation, 
since semen is not dischaiged into the bladder noimall} but often is aftei the 
tesical neck has been weakened 01 thinned, as after tiansuretliial lesection 

SUtIM tut 

The external sphinctei of stnated muscle in four normal men (onsisted of a 
thick img around the membiaiious methia it Inch spiead otei the apex of the 
piostate In fact, the muscle constituted nenil} all of the piostatic capsule foi at 
least the first seten nulhmeteis This muscle extended toward the bladdei as the 
doisal pait of the prostata capsule hut ttas interiuptcd in the bisal legion Al- 
though onl} fom spec miens tteie examined, it seemed that this doi'-il extension 
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more uearlj' reached the vesical outlet, the younger the subject. This striated 
muscle sent frequent extensions down into the glandular substance in a somewhat 
rib-like pattern. A clearly defined circumferential band of either smooth or 
striated muscle was not found at the vesical outlet. In short, the external striated 
sphincter was thick and extensive, not a thin, iris-like structure. 

Radiographic studies indicated that the usual abrupt elevation of the vesical 
base on voluntarily interrupting the stream was not essential for perfect con¬ 
tinence. After perineal exposure of the prostate, our few observations suggest 
that mobility of the levator ani muscles may be of some importance in main¬ 
taining excellent control. The external sphincter of continent men moved up¬ 
wards and downwards for a surprising^' great distance (one inch, more or less) 
while the subject voluntarily started and stopped the stream. This new observa¬ 
tion does not fit the popular conception of a sphincter inside a fixed triangulai 
ligament. Inactivation of the external sphincter of continent men did not cause 
gross incontinence, but we suspect from our few observations that some subtle 
changes did result. 

We hope these studies may add a little useful information toward the correc¬ 
tion of postprostatectomy incontinence. 

65 E. 76th St., New York, N. Y. ( F.A.B .) 
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TESTICULYR DYSGENESIS IN RELATION TO NEOPLASM 
OF THE TESTICLE 

ARTHUR R SOHV4L 

I rom the Endocrine Laboratory ami Clime of the Department of Medicine 
The Mount Smai Hospital , Veit York, A r Y 

In a pievious histopathologic study of ciyptoichid testes, 1 * eudence of tes¬ 
ticular malde\elopment was encotinteied fiequently enough to suggest that 
tcsticulai dysgenesis is of etiologic significance m some cases of cryptoicludism 
It then followed that congenital impeifection of the testis may also be etiologi- 
callj l elated to tcsticulai neoplasm This consideration is based upon the fact 
that the incidence of testiculai turooi is significantly greatei m undescended than 
in seiotal testes 3 6 Moieovei, theie is icason to suspect that constitutional in 
fenonty lathei than abnoimal location may piedispose a testicle to tumor 
foimation 1 3 

With a Mew tow aid seeking eMdenee of defective gonadogenesis in testes m- 
\ohed by new growth, a series of tumorous testicles was studied histologically 
The piesence ot nucioscopic eudence of testiculai dysgenesis in a significant 
propoition of specimens and its absence fiom normal scrotal testicles" suggest 
that teratologieal factors may be of etiologic importance in ceitain testicular 
neoplasms 

M VTL1UAL AXD METHOD 

Micioscopic sections, usually multiple, fiom 42 primalj testiculai tumois 
were examined These had been piepaied fiom flesh surgical matenul which 
had been routinely fixed m foimalm and stained with hematoxylin and eosin 
Of 42 neoplasms, 20 weie seminomas and 10 weie malignant teratomas While 
the patients langed in age fiom 18 months to 70 years, 41 were beyond the pie 
puberal age No patient presented manifestations of abnoimal sexual detelop 
ment The tumoi-bearing testicle was seiotal m location in 38 instances and un¬ 
descended in 4 It was light-sided in 20 and left sided in 10, the piopoition of 
seminomas to teratomas being appioximatelj the same in each gioup 

Homolateral testiculai tissue uninvohed by tumoi was axailable toi xtudj 
in 30 cases (19 seminomas, 11 teratomas) In 3 of these the affected testis was 
cryptorchid The unmxohed parenchyma was sjstematioally sciutimml loi 

Accepted for publication July 20, 1955 
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evidence of testicular dysgenesis. As previously described, 2 this is recognized by 
the presence of: 1) various degrees of tubular immaturity after the prepuberal 
age; 2) germinal aplasia (total absence of spermatogonia not attributable to 
postnatal noxious influences). 


OBSERVATION'S 

Foci of seminiferous tubules of the prepuberal type (containing undifferen¬ 
tiated cells rather than mature Sertoli cells) were encountered in 6 of the 30 cases 
in which testicular tissue, uninvolved by tumor, was available for study. Of 
these, 5 were adults and one was an 18-month-old infant. 

Of the 5 adult testes containing immature tubules (table 1), 3 were from a 
group of 19 seminomas and 2 from a series of 10 teratomas. The tumor in the 
infant was also teratomatous. Two of the 5 adult tumorous testicles showing im¬ 
mature tubules were maldescended and in each instance seminoma was present. 
Of considerable interest is the fact that one of these 5 neoplasms developed in a 
21-year-old man whose testicle had been brought down surgically to the scrotum 
at’the age of 11 years (case 1). 

As encountered in the testes of 5 adult patients with testicular neoplasm, un¬ 
developed seminiferous tubules presented certain constant, as well as variable, 
characteristics. In each instance they were found in groups rather than as single 
structures (figs. 1 and 2). An occasional focus of tubules was compact, circum¬ 
scribed and nodular in appearance (fig. 2). The tubules were small, contained 
no definite lumens and were surrounded by a thin delicate basement membrane 
which at times showed slight thickening. The diameters of the tubules ranged 
between 50 and 96 microns in circular cross-sections. 

The cellular content of the tubules was abundant and consisted exclusively of 
undifferentiated cells. Spermatogonia were absent. Individual cell borders were 
not distinct and the cytoplasm was eosinophilic, fibrillary and often tmcuolated. 
The most striking and characteristic aspect of the tubules was their nuclear 
composition which caused them to contrast sharply with adjacent mature tu¬ 
bules. The nuclei were more numerous and more darkly stained than those of 
neighboring tubules. In some instances the tubules appeared densely packed 
with nuclei while in others the nuclei were peripherally distributed in one or two 
layers beneath the basement membrane. The nuclei were usually round or ovoid, 
with a sharp nuclear membrane. Occasionally they were narrow and elongated 
with a tendency to be arranged at right angles to the limiting membrane (fig. 2). 


Table 1. Neoplastic testicles showing testicular dysgenesis 


Case Xo. 

Age 

Nature of Tumor 

Location 

i 

21 

Seminoma 

Scrotal* 

2 

25 

Teratoma 

Scrotal 

3 

31 

Seminoma 

Abdominal 

4 

37 

Teratoma 

Scrotal 

5 

39 

1 

Seminoma 

Abdominal 


* Orchiopexy performed at age of 11 years. 




Fig. X. Case 2. A, group of immature .seminiferous tubules in nontumorous portion of 
scrotal testicle of 25-year-olcI man with teiatoma. Tubules are smaller and contain many 
more nuclei than adjacent mature tubule* with which they contrast sharply. B, high power 
magnification of same immature tubules. Numerous, darkly stained nuclei are typical of 
undifferentiated cells. Nucleoli and spermatogonia are absent. Cytoplasm is vacuolated 
and not distinctly outlined. A central, spheroidal, colloid-like body is present in one 
tubule. 



Fig. 2. Case 1. Compact, circumscribed, nodule-like group of immature tubules in un- 
involved fragment of scrotal testicle of a 21-year-old man with seminoma. In comparison 
with adjacent mature tubules, immature tubules are smaller and contain more cells. Nuclei 
of latter arc elongated and tend to lie at right angles to basement membrane. 

28 “ 
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Nuclear chromatin consisted of fine granular material which at times mani¬ 
fested a “ground glass” appearance. Distinct well-formed nucleoli were absent 
although small plasmosomes were occasionally identified. None of these were 
comparable in size or staining quality to the Sertoli cell nucleoli of neighboring 
mature tubules. 

Colloid-like, eosinophilic, round or oval bodies resembling corpora amjdacea 
were centrally situated in some of the immature tubules of one case (fig. 1). In 
another instance, similar but larger homogeneous bodies had the morphologic 
and staining characteristics of calcium. 

The immature tubules differed in other respects from adjacent mature tu¬ 
bules. Evidences of degeneration, atrophy and fibrosis were absent or minimal. 
On the other hand, moderate atrophy of the seminal epithelium was observed in 
approximately one-half of the cases where nontumorous testicular tissue was 
available for study. Several of these also showed varying degrees of fibrosis with 
hyalinization. These findings were most advanced when ciyptorchidism or com¬ 
pression by an expanding tumor had been present. Relatively normal seminifer¬ 
ous tubules were noted in approximately one-fourth of the specimens. 

In no instance did the immature tubules appear to be connected with or to 
originate from adjacent mature tubules. The neoplasms and the uninvolved 
testicular parenchyma showed no essential differences according to whether or 
not immature tubules were present. 

The seminiferous tubules in the testicle of the 18-month-old infant were uni¬ 
formly of the prepuberal type as normally encountered during this age period. 
The tubules differed primarily from the immature structures of the 5 adult 
testes in that spermatogonia were present. 

DISCUSSION 

Since seminiferous tubules of the prepuberal type (containing undifferentiated 
rather than Sertoli cells) are not encountered in normal postpuberal scrotal 
testes, their presence in the testis of an adult is a manifestation of immaturity. 
In the absence of a recognizable constitutional, metabolic or endocrine disorder 
this finding is indicative of defective gonadogenesis (testicular dysgenesis). 1 ' 2 
The absence of spermatogonia from these tubules, not attributable to local or 
systemic noxious influences, is further evidence of a congenital developmental 
defect. 

Since the amount of nontumorous testicular tissue available for study was 
often meager, it is likely that dysgenetic lesions may have escaped detection in 
some instances. Under these circumstances the occurrence of histologic evidence 
of dysgenesis in 5 of 29 adult tumor-bearing testicles is probably an underesti¬ 
mate of its actual incidence. Nevertheless, the observed association between 
testicular maldevelopment and neoplasm is impressive enough to suggest a rela¬ 
tionship of more than coincidental significance. While the etiology of testicular 
cancer is unknown, the importance of relevant or contributory factors is self- 
evident. 

A similar association between testicular dysgenesis and cryptorchidism was 
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established m a ptewous lepoit 2 wheie it was suggested that congenital imper¬ 
fection of the testicle may be an etiologic factoi in ceitam cases of maldescent 
The combined obsei rations heai directly on the relationship between cijptoi- 
clndism and testiculai neoplasm, especially since the tell-tale immatute semi¬ 
niferous tubules aie identical m both studies The fact that the tumoi healing 
testicle was maldescended m 4 of the 42 cases in this senes is consistent with 
sinnlai incidences lepoited in othei studies 3 6 

Vs aforementioned, theic is icason to believe that an mherent defect of the 
testis itself, lathei than its ectopic location, may predispose the undescended 
testicle to neoplasia The piesent studies suggest that tubulai linmatuiitv m an 
adult’s testicle, legaidless of its location, mac lepiesent an anatomical espiession 
of such a defect It would thus appeal that the same congenital impeifection 
which favois maldescent maj' also met ease the likelihood of tumor decelopment 
Moicocci, sinnlai consideiations may explain the occuirence of tumois in testes 
jeais aftci they had been placed surgically in the sciotum Tins has been le 
coided m the hteratuie 7 and was encounteied m 2 cases of the piesent senes, 
case 1 (table 1) underwent oichiopexy at the age of 11 yeais and seminoma de 
c eloped in the same testicle 10 ycai s latei Chai actei istic lmmatui e tubules w ei e 
found in the nontumoious poition The second case was that of a 5S-jeai old 
in whom seminoma dec eloped in the testicle which had been subjected to orchi 
opo\y when the patient was 15 yeais of age In this instance unmcolced testicu¬ 
lai tissue was not acailable foi studj 

TESTICULAR DlfeGEN'ESIS VXD TUBULVR ADENOMA 
Ceitam types of immature semunfeious tubules stiongly lesemble, especnllj 
undei low powei magnification, a lesion hist descnbed hj Pick 8 as tubulai ade¬ 
noma The resemblance applies paiticulaily to foci of undeveloped tubules which 
aie shaiply cucumscubed, compact and nodule like m appeal mice (fig 2) Dif- 
feientiation depends pnmanly upon histologic cntena 
As descnbed and lllustiated bj Pick, 8 Lecfene and Chevassu, 0 Scull} and 
Parham 10 and Stalkei and Hendiy, 11 tubulai adenomas m the human testicle 
consist of localized aieas of adenomatous hyperplasia ougmatmg fiom the Seitoli 
cells of adjacent inatuie seminiferous tubules Then similanty to compact gioup 
mgs of immatuie tubules is based upon the nodular appearance, the closel} sot 
clusteis of small tubules containing numeious well stained nuclei and ill defined 
lumens, the absence of geiminal cells, the occasional ultra tubulai, splicioidal 
colloid-like bodies and the sparse mtertubular connective tissue stioma 

Points of diffeience include the o\ ei-all dimensions of the lesion and the mu lear 
7 Chevassu, M Tumeurs du testiculc These, Paris, X00G 

s Pick, L Ueber Neubildungen am Gemtnle bei Zwittern Ncbst Beltngen 7iir I elire 
von den Adcnomen des Hodens und Eierstochcs Arcb G\ n d* , 76* 191, 190o 

3 Lectine P and Clievassu, M I/aduiomc vrai dans le testicule ectopique Rd\ de 
Clnr P iris, 35 234 1907 

70 Scullj , It E and Parham, A It Testicular tumors II Interstitial cell uid miscel 
laneous neoplasms Arcti Path , 46 229,194S 

11 St ilker, A L and Hendrv , W T Hj perpl isi i and ncoplasi i of tlie Sertoli cell I 
Path A Bait 64 101,1052 
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Fig. 3. A, small tubular adenoma in scrotal testis of 73-year-old man who was subjected 
to bilateral orchiectomy because of inoperable prostatic caicinoma Compact group of 
small adenomatous tubules (right) contrasts with larger seminiferous tubules (left). Except 
for moderate atrophy of seminiferous epithelium and slight tubular fibrosis, testes were 
otherwise normal. B, high power magnification of adenomatous tubules. They are lined by 
Sertoli-like cells with characteristic vesicular nuclei and well-formed nucleoli. Compare 
with undifferentiated cells of immature seminiferous tubules in figure 1. 

characteristics of the tubular cells. The adenomas are usually larger, visible to 
the naked eye and range in size from a few millimeters to that of a bean. Their 
tubular epithelium is composed predominantly of Sertoli cells, each nucleus of 
which contains a large, distinct nucleolus (fig. 3, B). However, some of the 
nuclei are of the smaller undifferentiated type lacking nucleoli. In contrast, none 
of the nuclei of the immature tubules in the present or previous studies 1 • 2 con¬ 
tained well-formed, typical nucleoli. In some cases, small plasmosomes were ob¬ 
served indicating a lesser degree of immaturity than that present in the totally 
undifferentiated cells but in no instance were the characteristic large nuclei and 
nucleoli of Sertoli cells found. A further distinguishing feature is said to be the 
presence of gradual transitions between adenomatous tubules and those of ad¬ 
jacent testicular tissue. These were not encountered in this study. 

Because of the superficial resemblance between tubular adenomas and focal 
aggregations of immature seminiferous tubules, it is not unlikely that these lesions 
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may be mistaken for one anotliei Fiom an analysis of published data pel taming 
to tubulm adenomas it appeals that this is piobably true, since nucleai and 
nucleolai detail mo often inadequately dcsciibcd 
Pertinent to the puncipal thesis of the piesent miestigation aic the findings 
of Dixon and Mooie 6 In a study of neaily 1000 testiculai tumois, thesem\ estiga 
tois found 4 (of which 2 weie uyptoidud and 2 weie snotal) to be associated 
with tubulm adenomas The lattei weie legmded as incidental tumois of no 
clinical significance It was stated that then stmeture closely lesembled that of 
the immatuie testis and that they probably aiosc fiom immatuie testicular 
lemnants Fiom the published lllustnations, the lesions appear to be quite similai 
to, if not identical with, some of those encounteied in this study Under these 
circumstances, the obsenations of these woikeis me consistent with the con¬ 
clusion that testiculai dysgenesis beats a lelationship of undefined significance 
to neoplasm of the testicle 

StjMM VIt\ VND COVCLUSIONS 

Cncumstantial e\ ideate suggests that an mheient nnpeifection of the testicle 
may piedisposo it to neoplasia Since tubulm nnmatuuty in an adult’s testis 
may lepiesent an anatomical expiession of such a defect, 42 tumoious testicles 
weie examined histologically toi manifestations of this lesion (a foim of testicular 
dysgenesis) The senes consisted of 2b seminomas and 10 malignant teiatomas 
Foci of semnufeious tubules of the piepubeial type (containing undifferenti¬ 
ated lathei than Set toll cells) weie encountered in 5 of 29 adult patientsm which 
homolateral testiculai tissue, unimohod by tumor, was aimlable for study. 
Despite the lelatnely small uumbei of cases, the obsened association between 
testiculai maldexelopment and neoplasm is impressive enough to indicate a re¬ 
lationship of more than coincidental significance 

It is suggested that the same congenital defect which contributes to the mal- 
descent of a testicle may also icndei it moic susceptible to tumoi development 
This w'ould account, m pait, foi the gieatei incidence of testiculai neoplasm in 
undescended than in sci otal testes 

The diffeientiation between focal aggiegations of immatuie semnufeious 
tubules and tubular adenomas is discussed 

I am giateful to Di Sadao Otam who genciously placed the files and micro- 
sciopic sections of the Suigical Pathology Department at my disposal 
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USE OF SCROTAL SKIN TO COVER WOUND DEFECTS IN THE GROIN 

AND PUBIC AREA 

JOHN S. ARCONTI and WILLARD E. GOODWIN 

From the Department of Surgery, Division of Urology, the University of California Medical 

Center, Los Angeles and the Los Angeles County Harbor General Hospital, Torrance, Calif. 

Under circumstances to be discussed, scrotal skin may be used as a primary 
“pedicle graft” to close large defects in the skin following removal of infected 
fungating tumors of the groin and pubic area. This paper presents observations 
on three such cases, two in which this principle was utilized for palliative con¬ 
trol of recurrent carcinoma of the penis and another case in which a large in¬ 
guinal defect remained following removal of a condjdoma acuminatum. 

Large fungating skin tumors in the area adjacent to the genitalia may present 
a problem in management because the area is usually infected, and a large de¬ 
fect in the skin may remain after removal of the tumor. While much can be 
done to decrease the amount of infection preoperatively by local and systemic 
antibiotics, it is impossible to control the infection completely. Under these 
circumstances a skin flap from the thigh or abdomen may be expected to meet 
with failure or with delayed healing. In contrast, the skin of the scrotum, because 
of its great mobility and vascularity, can be used to bridge the wound defect 
offering a simple and useful means of managing these cases. When the scrotum 
is used for this type of closure, infected lesions may be removed and a primary 
wound closure attempted thus eliminating a secondary procedure of skin graft¬ 
ing after the wound has filled with granulation tissue and cleared of infection. 

CASE REPORT 

A 53-year-old man (Harbor Hospital No. 114-665) was admitted to the hos¬ 
pital in April 1955 complaining of the strong odor of a large tumor located in 
the right groin (fig. 1, A). Twenty years earlier the patient had noted a small 
wart in the inguinal skin fold near the base of the scrotum on the right. This 
had gradually enlarged over the years until finally the odor of the lesion became 
unbearable and he sought help. 

The history and physical examination were noncontributory except for the 
presenting complaint. His temperature was 100F and there was a 14 by 10 by 5 
cm. cauliflower-like tumor in the right groin extending onto the lateral aspects 
of the right side of the scrotum where there were many draining sinuses with 
induration of the scrotal skin. Purulent material drained from the sinus tracts, 
and there were several enlarged inguinal lymph nodes on the right above and 
lateral to the lesion. Laboratory examinations were normal. A specimen obtained 
from the periphery of the tumor showed condyloma acuminatum. 

When it was determined that the lesion was benign, it was decided to treat 
it by wide local excision and closure of the wound defect with the scrotum. Pre¬ 
vious observation of the other two cases to be mentioned later led to acceptance 
of this procedure as a logical one. 

Accepted for publication September 21, 1955. 
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Fig. 1. Ca*>c 1 (H. H. No. 114-665), A, gross appearance of large condyloma ncu minntum 
B, diawing of surgical defect which was closed by scrotal skin. 

The patient was given sitz baths before surgery, but no antibiotics were used 
until the day of surgery. At the time of operation there was induration around 
tlie margin of the lesion, and the purulent drainage from the base of it had de¬ 
creased since the time of admission. The tumor was removed by a wide incision 
which extended through relatively normal skin and subcutaneous tissue around 
its periphery. The inguinal and subinguinal nodes were removed cn bloc with 
the tumor down to the fascia lata and the external oblique aponeurosis (fig. 1 ,B). 
A frozen section of the enlarged inguinal nodes removed with the specimen was 
negative for tumor. 

The large defect in the inguinal region, which remained after removal of the 
tumor, was easily covered by a scrotal flap which was mobilized laterally to 
include the skin and dartos layers. The wound was drained through the sutuie 
line in the peiineum. Post operatively the patient received penicillin and strepto¬ 
mycin twice daily for 8 days. The silk skin sutures were removed on the ninth 
postopeiative day when the patient resumed sitz baths twice a day. By the 
fourteenth postoperative day the wound was well healed, and most of the in- 



294 


J. S. AKCOXTI AXD AV. E. GOODAYIX 



Fig. 2 Case 1 Appearance fourteenth postoperative da\ 



Fig. 3 Hodges’ case (H C , Bradv Urological Institute) 4, recuirent carcinoma of 
penis after simple amputation B, gross specimen. 

duration had subsided (fig 2) Permanent microscopic sections of the tumor 
and lymph nodes confirmed the original biopsy report. 

The principle of using scrotal skin for this purpose A\as first suggested to one 
of us in 194S by C. V. Hodges aaIio used it to coA'er a large abdominal defect fol- 
loAving palliative excision of a huge recurrent carcinoma of the penis in the lower 
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Fig. 4. Gorfain’s case (0. A. W , St. John’s Hospital). Recurrent carcinoma of penis 
after simple amputation. 

abdomen. Hodges’ case* came to the hospital for palliation only. Examination 
revealed a tremendous fungating neoplasm occupying the suprapubic area 
(fig. 3, A). Biopsy demonstrated that it was recurrent carcinoma of the penis 
for which the patient had had paitial amputation some yeais previously. This 
was treated by a radical local excision including the shin and the anterior ab¬ 
dominal structuies down to and including the rectus fascia. The whole lesion 
and a segment of the presymphysial skin and both testes made up the speci¬ 
men (fig. 3, B). Hodges then mobilized the scrotal skin and pulled it upward to 
cover the defect leaving the patient with a peimanent. perineal urethrostomy. 
The result was dramatically successful as the wound healed without much 
difficulty. There was some ischemia and ncciosis of a portion of the scrotal 
skin edge, but the large defect was closed. The presence of infection did not 
seem to be a barrier to the successful result of this operation. 

A second case was under the caie of A. D. Goifain with the same problem of 
recurrent penile carcinoma limited to the pubic area. One of us saw the patient 
with him in March 1953 and recalling Hodges’ success, suggested that the same 
principle be applied in this second patient. Gorfain’s easef was a 91-year-old 
man who many years earlier had had a simple amputation for carcinoma of the 
penis. He came for palliative treatment because of a local recunence. He had 
stenosis of the urethra, and a foul fungating pubic mass (fig. 4). This was suc- 

* This case 1 - included through the courtesy of Dr. Clarence V. Hodges, University of 
Oregon Medical School, Portland, Oregon 

t This case is included through the courtesy of Dr. A. D. Gorfain, West Los Angeles, 
Calif. 
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cessfully treated by perineal urethrostomy, local excision of the mass, and pri¬ 
mary closure of the defect with the scrotum. There was "complete healing and 
no further trouble with the genitourinary tract." 

It was knowledge of the successful results of these first 2 cases that led to 
boldness in handling the present case reported in detail. 

SUMMARY AND CONCLUSION 

Extensive wound defects in the lower abdomen and inguinal regions may be 
closed primarily with “pedicle grafts” of scrotal skin which can be mobilized 
relatively great distances with good wound healing in the presence of infection. 
The method employed is not intended to be desirable where good cosmetic 
effects are sought but should be restricted to cases similar to those presented 
offering such patients a relatively short period of hospitalization. The same prin¬ 
ciple could be employed in rare cases where radical local excision of the penis 
is necessary in conjunction with extensive inguinal node dissection for carcinoma 
of the penis. When perineal urethrostomy is employed in these patients, the 
scrotal skin could be mobilized in part to aid in closure of the wound defect. 

Three patients treated in this manner are presented. Two of them had recur¬ 
rent pubic skin lesions from carcinoma of the penis and one had a large fungat¬ 
ing condyloma acuminatum in the right inguinal region. 

1405 W. 215th St., Torrance, Calif. (./. S. A.) 
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IXTRASCROTAL ADENOMATOID TUMOR CASE REPORT 

CH ARLOTTE CURTISS axd ERNEST HOCK 

I lom the Departments of Pathnloiiy anil Uroloqy, the Chatlcs S II ilson Memorial Hospital, 
Johnson City, A Y 

Adenomatoid tumors aie a group of uncommon, benign neoplasms found 
uitlnn the extratesticular tissues of the male 01 , larely, on the seious suifaces of 
the uteius, tubes and oianes They are of importance chiefly because they fre¬ 
quently present as sciotal tumois m joung men, a cncumstance which tends to 
pioduce an erioneous impression of testieuhu malignancy The following case 
illustrates the majoi featuies of these tumois 

CASE REPORT 

A 31 year-old marned white man first noticed a swelling of the left testicle 2 
weeks pnor to Ins examination He gave no lnstoiy of pre\ ious surgeiy or inpuies 
The lemaindei oi his medical history was not iele\ant Physical examination was 
negatixe except foi the piesenee of a film, smooth, lound nodule, 2 cm in diam 
etei, just posterior to the lowei pole of the left testule The nodule was nontendei, 
sepaiate fiom the testis, and apparently attached to the globus minoi of the 
epididymis 

The patient was admitted to the hospital where le examination, chest x-ray, 
unnalysis and blood counts failed to disclose any luithei abnormalities At 
suigery the nodule w as found to be attached to the globus mmoi, it w as dissected 
fiom the testis proper with compaiatixe ease A fiozen section of the nodule was 
inteipieted as showing possible malignancy Orchiectomy was therefore per- 
foimed The patient made an une\entful lecoxeiy 

The specimen consisted of a small, spherical mass of fum tissue, 1 5 cm in 
greatest diametei The external suiface was almost completely cmered by a 
focally toughened gray membrane Cut sections rexealed film, grayish-white 
whoiled suifaces 

The testis and epididymis weie both giossly and micioscopically normal 

Histologic sections of the tumoi showed a lather dense fibiomusculai stioma, 
thiough which weie dispersed numerous small angulai spaces with latlioi lriegu- 
larly disposed cell linings These stnictuies lesembled \ascular sinusoids more 
than glands, then lumens howexer xxere quite clear The cells xnned m shape 
from low columnai to flattened oi spindle foims Their cytoplasm was audo 
plulic and frequently xacuolated The nuclei weie medium sired, oxoid, with 
finely gianular chromatin and distinct basophilic nucleoli Ihe “solid cord” 
pattern of epithelial like cells was present m foci near the centei of the tumoi, 
only' raiely weie there eonfiguiations suggestixe of mesotlielml prohfeiation A 
layer of comptessed filnous tissue outlined most of the penpheix of the nodule 
The diagnosis of adenomatoid tumor was made on the permanent sections 

Accepted for publication June 14, 1055 
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Fig. 1. Photomicrograph 1 ;. A, typical field, low power. Angiomatoid pattern predomi¬ 
nate 1 ; B, area where progressive vacuoiation of cells is evident, high power. 

COMMENT 

The adenomatoid tumor is most commonly encountered as a small, firm, 
nodular mass attached near the lower pole of the epididymis. Often theie is a 
history of its presence for several .years without, any change in size or other 
symptoms. 

Histologically it may have a cellular, bizarre pattern suggesting invasive 
adenocarcinoma. Further study 1 " generally reveals the presence of a variable 
mixture of epithelial-like or adenomatoid configurations: solid cords of cells, 
gland-like structures and irregular slits or angular spaces. Dixon and Moore have 
traced the development of these latter forms by progressive vacuolization of the 
solid coids of cells. Usually at least traces of each of these can be found distributed 
through a fibrous stroma which may contain muscle and lymphocytic aggregates. 

The origin of the adenomatoid tumor is in dispute. Although derivation from 
mesonephric remnants, from lymphangioid elements and from epithelium have 
each been favoied by different investigators, the current trend is toward accept- 
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ance of a mcsothclial origin. Ambrose lecently reviewed the evidence supporting 
the various points of view. 

One point worth emphasizing is the benign behavioi of these tumors; no ease 
lias ever been reported in which the neoplasm developed any malignant char¬ 
acteristics. 


SUMMARY 

An additional case of adenomatoid tumor is pulsated. The clinical and patho¬ 
logic features of these tumors aie briefly review i 
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ANASTOMOSIS OF THE VAS DEFERENS: 

AN EXPERIMENTAL STUDY. I 

STANWOOD S. SCHMIDT 

The classical paper b\ r O’Conor in 1948 1 on anastomosis of the vas deferens 
was the first to publicize extensively the fact that this could be a relatively 
successful operation. Since then many surgeons have attempted the operation 
and reports of successes are common. 2 ' 7 

The technique of the operation varies somewhat with different authors. An 
analysis of these reports and a familiarity with the operation reveal certain 
principles which favor success. Previous section of the vas at a location high in 
the scrotum permits an easy anastomosis compared with the difficulty encoun¬ 
tered in attempting an anastomosis of the convoluted portion of the vas. The 
anastomosis should be made without tension. This is difficult where a long seg¬ 
ment of vas has been excised previously. End-to-end anastomosis is more success¬ 
ful than lateral anastomosis. Use of a removable splint of a nonabsorbable 
material seems to give greater success. 1,6> 7 - 8 Gentle handling of tissue is partic¬ 
ularly important when dealing with a structure as small as the vas. The blood 
supply to the vas must be left intact. This is done by resecting as little tissue as 
possible from the tied ends. 3 The prophylactic use of antibiotics is justified. 
Careful attention must be given to asepsis. 

The principles behind the use of a splint deserve mention. The purposes of 
this are first to align the lumen of the vas and to supply a guide for the epitheliali- 
zation of the point of anastomosis, and secondly to splint the vas in such a man¬ 
ner as to prevent kinking at the point of anastomosis and subsequent partial 
separation. Although wire has been used extensively as a splint, it seems to me 
that its rigidity and lack of elasticity are disadvantages when compared with a 
pliable, nonmetallic material such as dermal, silkworm gut or nylon. Non¬ 
removable splints such as catgut or various tubes present the chemical and 
mechanical disadvantages of a more permanent foreign body. 

A moderate variation of opinion exists as to the proper length of time that a 
splint should be left in. This must be of sufficient duration that complete epitheli- 
alization and at least partial muscular regeneration across the point of anasto- 

Accepted for publication July 29,1955. 
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mosis shall occur. Premature removal would leave a weak, poorly supported 
anastomosis and could contribute to failure of the operation. 

I have performed successful anastomoses of the vas deferens as determined 
by the presence of sperm in the ejaculate upon five consecutive azoospermic 
cases. All of these men had fathered children prior to vasectomy. A nylon splint 
was used in these cases. On an empirical basis the splint was loft in place for a 
period of 5 days in four of these cases. Through a misunderstanding the splint 
was left in for 10 days in the remaining case. Pregnancies have occurred in the 
wives of three of these five men. One of the five men has left the area and no 
further information is to be had. The fifth patient has been unable to get his 
wife pregnant. Although sperm are present in his ejaculate, a count of only 
fifteen to twenty million is found, the sperm having poor motility and showing 
a considerable number of abnormal forms. Testicular biopsy is now planned in 
this man. 

In humans the size of the splint is determined by using the largest caliber of 
nylon that can be passed through the lumen of a No. 19 (No. 3 nylon) or a 
No. 20 (No. 2 nylon) hypodermic needle. In placing the splint, such a needle is 
passed down the lumen of the proximal vas for a distance of several centimeters, 
where possible. This can be done even in the convoluted portion of the vas, 
although for a short distance only. The needle is then passed through the wall of 
the vas and out through the skin of the scrotum (fig. 1, A). The nylon splint is 
threaded through this needle and fixed to the skin after the needle is withdrawn. 
The other end of the splint is then passed into the end of the distal vas for a 
distance of several centimeters (fig. 1, B). The ends of the vas are then approxi¬ 
mated with interrupted sutures (fig. 1, C). The dilation of the proximal end of 
the vas, described by some authors,’ was not noted in any of the author’s cases. 
Local anesthesia is adequate for these cases and a hospital stay of only a few 
hours is necessary. Suspensories arc used postoperative!)' in all cases. 

Since success was met with by leaving a splint in for lengths of time varying 

9 Humphreys, It. J : Vas deferens anastomosis. West J. Surg.. 61: G5S, 1053. 
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from five to ten days, it seemed of interest to determine the rate of healing of 
the anastomosed vas. Previous experimental work was lacking; therefore, the 
following study was carried out. 

MATERIALS AND METHODS 

Ten young male dogs were used. Bilateral anastomosis was done in each case, 
making a total of twenty anastomoses performed and studied. The vas was 
exposed through a high scrotal incision. A section 1 cm. long was removed as in 
a standard vasectomy and an end-to-end anastomosis was performed over a 
nylon splint (No. 000 dermalon). The walls of the vas were approximated with 
three interrupted sutures of 4-0 chromic catgut, these being placed to avoid the 
lumen of the vas. No attempt was made to make the splint removable nor was 
any attempt made to study other splinting materials. At the end of specified 
periods of time the section of vas containing the anastomosis was removed and 
serial sections were made of this. 

EXPERIMENTAL OBSERVATIONS 

The anastomoses were removed and examined after periods of 3, 5, 7, 9 and 
16 days. At 3 days granulation tissue was present, but there was no evidence 
of epithelial or muscular regeneration. After 5 days, epithelial regeneration was 
seen to be present but did not join the two ends. No muscle fibers were seen to 
be bridging the site of anastomosis. After 7 days, however, the epithelium was 
seen to cross the point of anastomosis in all cases. Early muscle regeneration 
was seen. In one instance, epithelium was seen to be growing down into the suture 
line at right angles to the direction of the vas. In this case there was slight sepa¬ 
ration of the one side of the anastomosis. After 9 days the epithelium was again 
seen to be intact. Muscle regeneration was active and was pronounced in the 
longitudinal muscle layer. After 16 days muscle regeneration was almost com¬ 
plete. The inflammatory reaction which was present to varying degrees in the 
earlier specimens had subsided except around the sutures. 

A number of interesting observations were made from the entire series. In 
no case was an}' reaction to the splint seen. In several cases approximation was 
shown to be imperfect in spite of every attempt being made to secure close 
approximation. Inflammatory cells mixed unth spermatozoa were present in 
the resulting gaps. It was impossible to tell to what degree, if any, the sperma¬ 
tozoa added to the inflammation. No sperm were present in the suture line of the 
specimens examined at the end of 16 days, where healing was almost complete. 
Reaction to the catgut was marked in all instances. 

DISCUSSION 

A survey of the reports of successful anastomosis of the vas reveals that differ¬ 
ent authors empirically favor leaving the splint in for a period of six to ten days. 
The experimental work which I have presented would indicate that epithelial 
regeneration will be found by the seventh postoperative day but that regenera¬ 
tion of the muscle takes twice as long. The anastomosis should be completely 
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epithehalized and leasonably strong by the tenth day The absence of tissue 
leaction to a splint such as nylon would permit its being safely left in foi that 
length of time 

The piesence of sperm m the sutme line m seveial specimens shows the mi- 
poitance of seeming a close appioximation of the ends of the vas Friedman and 
Garske 10 have shown that speim can cause a granulomatous reaction m the 
tissues and thus any such extravasation is to be avoided The human vas, being 
appioxnnatelj twice the size of that of the dog, is easier to sutme and should 
be rnoie easily appioxnnatcd 

Although fine clnonuc catgut sutures weie used in the experiment, they are 
not the best foi this puipose A fine, nonabsorbable sutuie snedged on a needle 
would seem more desirable and may result m a greatei peicentage of success 
Silk eje suture material (6-0) seems well suited to this purpose 

The finding of a large number of nonmotile andabnoimal sperm m the ejacu¬ 
late after anastomosis of one patient who has children by a pievious marriage 
points out the desirability of taking a testiculai biopsy at the time the anasto¬ 
mosis is done 


SUMMARY XND CONCLUSIONS 

Anastomosis of the \as defoiens is an opeiation which can be peiformed suc¬ 
cessfully m the cast majoiity of cases in which a pievious elective vasectomy 
has been done 

Division of the \as high m the sciotum with excision of only a small segment 
of vas at the time of stciihzatiou faxois success in a subsequent anastomosis 

Not infrequently elective \asectomy is a symptom of a failing marriage and 
is done in hopes of sa\ mg it Should divoi ce and remarriage ensue, many of 
these men will seek suigical lestoiation of their fertility. 

Expeilinental woik is repoited which demonstrates the time required in the 
dog to effect healing of the point of anastomosis Epithelial legeneration is 
complete after 7 daj s Muscle regeneration is active aftei 9 days and is complete 
aftei a period of 16 days On this basis, and since the time for healing m the dog 
and in the human is closely comparable, the author iecommends leaving the 
splint m for a period of 10 days, although successes are reported when the splint 
was left m only 5 days 

Nylon is an excellent splinting material, because of its pliability and elasticity 
and because of the absence of tissue teaefjon to it 

An atiaumatic method of placing the splint in the vas utilizing a liypodeimie 
needle and a nj Ion splint is described 

The autlioi wishes to acknowledge the assistance of Di Robcit Moins, who 
prepared and loviewed the slides, and the indispensable assistance of soieial 
otlici fnends who seemed the animals and cmed for them 

507 F St , Third a, Calif 

10 Fnetim in, .X II anil G-ir-l.e, G L Inf! imm it mu reset ion-, imohiug sperm ind 
seminiferous tubules Hxlmuxation, spermatic granulomas and granulomatous orclutis 
.1 tiro! , 62: 363, 1049 
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THE PROPHYLACTIC USE OF CHLORAMPHENICOL IN 
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of Urology of the Milwaukee County General Hospital and Marquette University School 

of Medicine, Milwaukee, IFz's. 

The use of antimicrobial drugs for prophylaxis may be a factor in the increase 
of strains of bacteria that are resistant to these drugs. 1-3 In addition, many 
serious toxic reactions have resulted from the use of antimicrobial agents. 4 
Therefore, before the use of antibiotics for prophylaxis is justifiable, a beneficial 
result of such usage that is of sufficient magnitude to compensate for these 
theoretical disadvantages must be demonstrated. This has been done with the 
use of penicillin therapy to prevent recurrences of rheumatic fever and with the 
use of sulfadiazine to prevent epidemics of plague. 5 ' 6 On the other hand Lepper, 
Jackson and Dowling 7 have shown that prophylactic antimicrobial therapy in 
patients with tracheotomies has a net effect that may be detrimental to the 
patient. 

Creevy and Feeney have reported excellent results with the routine use of 
chlortetracycline, with the combination of chloramphenicol and gantrisin; and 
with oxytetracycline before transurethral resection of the prostate gland. 8 They 
feel that this prophylactic antimicrobial therapy has reduced their operative 
mortality and morbidity, decreased postoperative febrile reactions, and de¬ 
creased the number of positive postoperative blood cultures. 8 These conclusions 
are open to some question because "a regimen was abandoned either when suffi¬ 
cient data concerning a drug had accumulated, when it became evident that it 
did not influence the incidence of bacteremia, or when it caused too many reac¬ 
tions.” Therefore, the “controls” were operated upon in some cases many months 
before the patients who were given antibiotics. During these months it is not 
unreasonable to assume that improvements in operative technique, postopera¬ 
tive care, and particularly in the use of different solutions for irrigation, may 

Accepted for publication September 21, 1955. 

1 Finland, M.: Antibiotic resistant micrococcic infections, editorial. J. A. M. A., 168: 
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2 Waisbren, B. A.: Bacterial resistance to antimicrobial agents. Therapeutic Notes, 
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spread of antibiotic-resistant staphylococci with measurements of the changes in sensi¬ 
tivity to penicillin and aureomycin, Am. J. Pub. Health, 43: S60-86S, 1953. 

4 Finland, M. and Weinstein, L.: Complications induced by antimicrobial agents. N. 
Eng. J. Med., 228: 220-226, 1953. 
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17: 757-767, 1954. 

6 Meyer, K.: Personal communication, 1950. 

7 Lepper, M. H., Kofnan, S., Blatt, N., Dowling, H. F. and Jackson, G. G.: Effect of 
eight antibiotics used singly and in combination on tracheal flora following tracheotomy 
in poliomyelitis. Antibiotics and Chemoth., 4: 829-843, 1954. 

8 Creevy, C. D. and Feeney, M. J.: Routine use of antibiotics in transurethral prostatic 
resection: A clinical investigation. J. Urol., 71: 615-623, 1954. 
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have accounted for some of the differences between the two groups of patients. 9 
The report of Strom and Thompson"’ regarding the routine use of sulfathiazole 
before transurethral resections also used, as a control group, patients who had 
been operated on the year before the study was done. Although the 100 patients 
to whom sulfathiazole had been given did appear to have a slightly lower inci¬ 
dence of high fever, the differences between the two groups was not striking 
and no deaths resulted in either the treated or the untreated patients. Further¬ 
more, the studies of Gaudin, Zide and Thompson 11 and of Bulkley, O’Conor 
and Sokol 12 did not result in their making a recommendation for the routine 
use of antimicrobial drugs in transurethral resections of the prostate gland. 

The purpose of the study to be reported was to determine if a statistically 
proven advantage could be demonstrated with the prophylactic use of a wide 
spectrum antibiotic before and after transurethral resection. In order to do 
this, strict alternation between the control and treated groups was observed 
in 100 cases of transurethral resection. 

MATERIAL AND METHODS 

One hundred consecutive cases of transurethral resections performed at the 
Milwaukee County General Hospital were studied. Strict alternation of cases 
was followed and 50 cases were given chloramphenicol in the preoperative and 
postoperative periods while 50 alternate cases were given no specific antimi¬ 
crobial therapy. 

Since strict alternation was used, the 100 operations were performed on GO 
patients, 24 of whom had multiple resections. Patients with vesical neoplasms 
were not included in this series. In the treated patients, chloramphenicol was 
given in a dosage of 250 mg. 4 times a day for a preoperative period ranging 
from \}A to 3 days. Therapy was continued during the immediate postoperative 
period and in some instances for as long as 3 weeks. 

Chloramphenicol was chosen as the wide spectrum antibiotic for the following 
reasons: 1) Its activity against Proteus and Micrococcus pyogenes gives it a 
wider spectrum than that of the tetracyclines. 12 ' 11 2) In our experience it is the 
best tolerated of the wide spectrum antibiotics. 3) In our experience and in our 
hospital it has been the safest of the wide spectrum antibiotics because it is the 
only one of this group in which we have not observed severe diarrhea due to 
M. pyogenes subsequent to its administration. 15 4) These above reasons, in our 

5 Crcevy, ~ ~ — — — ’ ' tring transurethral resection; its influence! 

on operative 21: 220-230 , 1949. 

10 Strom, . Tcct of sulfatliizaolc on febrile reactions 

following transurethral resections. Proc. Staff Meet., Mayo Clinic, 17: 248-250, 1942. 

11 Gaudin, H. J., Zide, H. A. and Thompson, G. J.: The use of sulfanilamide after trans¬ 
urethral prostatectomy. J. A. M. A., 110: 18S7-1S90, 1938. 

11 Bulkley, G. J., O’Conor, V. J. and Sokol, J. K.: Clinical study of bacteremia and over- 
liydration following transurethral resection. J. Urol., 72: 1205-1210, 1954. 

13 Waisbren, B. A. and Spink, W. W.: Comparative action of aureomycin, Chloromycetin, 
neomycin, Q-19 and polymyxin B against gram-negative bacilli. Proc. Soc Expcr. Biol. & 
Med.,' 74 : 35-40, 1950. 

u Finland, M.: Changing patterns of resistance of common pathogenic bacteria to anti¬ 
microbial agents. N. Eng. J. Med., 262: 570-5S0,1955. 

15 Spcare, G. S.: Staphlococcus pseudomembranous enterocolitis, a complication of 
antibiotic therapy. Am. J. Surg., 88 : 523-534, 1954. 
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Table 1. Age and racial distribution of patients 


Age 

Control Group 

Treated Group 

Race 

Race 

Negro 

White | 

Negro 

White 

50-60 


1 

i 


60-70 


11 


s 

70-80 

1 

29 

1 

32 

SO-90 


8 


9 

Total 

1 

49 

1 

49 


Table 2. Signs and symptoms of prostatism found in the treated group and the control group 

of patients 


Sign or Symptom 

Number of Patients w 

ith Symptoms or Signs 

Control 

Treated 

Nocturia 

34 

33 

Retention 

34 

32 

Diuria . 

26 

21 

Dysuria 

14 

25 

Diminution in size and force of stream 

16 

17 

Hesitancy 

17 

10 

Pyuria 

12 

14 

Urgency 

9 

9 

Stammering 

10 

6 

Chills and fever. 

2 

4 


opinion, overweighed the slight statistical change of blood dyscrasia that is 
present when chloramphenicol is administered. 16 All patients were given a 
complete examination on admission. Ages ranged from 57 to 89 years and the 
maj ority of patients were in the seventh decade (table 1). There was one Xegro 
in each group. The symptoms and signs of prostatism of the entire group were 
found in the following order of frequency: nocturia, retention, diuria, dysuria, 
diminution in size and force of urinary stream, hesitancy, pyuria, stammering, 
urgency and fever. These symptoms and signs were exhibited equally in the 
control and treated groups (table 2). The average duration of symptoms was 
25 months in the control group and 30.8 months in the treated group. The aver¬ 
age number of preoperative instrumentations was three in both groups. 

Associated diseases were present in almost all of the patients in both the 
control and treated groups. Cardiovascular and respiratory diseases were most 
common (table 3). Other associated diseases included diabetes mellitus, cirrho¬ 
sis, diverticulitis of the sigmoid colon, malignancy other than in the urinary 
tract, bacteremia, epilepsy, epididymitis, pyelonephritis, bilateral hydronephro¬ 
sis, urethral and rectal perforations, vesical diverticula and central nervous 
system syphilis. These associated diseases were equally present in the control 

IC Lewis, C. N., Putnam, L. E., Hendricks, F. D., Kerland, I. and Welch, H.: Chloram¬ 
phenicol (chloromycetin) in relation to blood dyscrasias with obseivations on other drugs. 
Antibiotic & Cliemoth., 2: 601-60S, 1952. 
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Table 3. Prcoperaliie complications 


Prcopcra ti\e Complications 

Control 

Treated 

Arteriosclerotic heart disease .. . . - 

27 

29 

Essential hypertension 

7 

5 

Cerebral vascular accident 

4 

5 

Senile psychosis 

5 

3 

Diabetes melHtus 

2 

6 

Arterial sclerotic heart thscasc 

S 

3 

Pulmonary emphysema 

2 

5 

Myocardial infarction 

1 

4 

Acute epididymitis, unilateral 

1 

2 

Central nervous system syphilis 

1 

2 

Bilateral hydronephrosis 

0 

0 

Proteus septicemia 

0 

2 

Vesica! calculi 

0 

o 

Bronchial pneumonia 

2 

o 

Cirrhosis of the liver 

1 

0 

Diverticulitis of the sigmoid colon 

1 

0 

Malignancy other than genitourinary tract 

0 

l 

Atelectasis 

0 

1 

Bronchial asthma 

1 

0 

Idiopathic epilepsy 

1 

0 

Escherichia coli septicemia 

1 

0 

Rents in urethra and rectum 

0 

1 

Pyelonephritis, acute 

0 

1 

Vesical diverticula 

1 

0 

Total 

G6 

72 


Table 4 Prcopcrahvc drainage 



Control Group 

Treated Group 

No af 
Patients 

Average 
Drainage {dajs) 

! No of 
Patients 

! A i trace 

Drainage (dajs) 

Preoperative catheter drainage 

36 

11 5 

40 

14 3 

No preopcrative catheter drainage 

13 


9 


Pievious suprapubic drainage 

1 

365 

1 

365 

Total 

50 


50 



anti treated patients (table 3). Thirty-six patients in the eontiol group and 40 
patients m the tieated gioup required an average of 11.5 days and 14.3 days of 
preoperative catheter drainage respectively (table 4). The amount of residual 
urine as determined pieoperativcly was similar in both groups of patients 
(table 5). The patients in whom multiple resections were necessary were di¬ 
vided by chance in the control and treated groups as shown on table 0. Three 
patients in the control gioup and 5 patients in the treated group were given 
other antimieiobial agents at intervals before their surgery. However, in each 
instance at least 5 days had elapsed before they were operated on or given 
chloramphenicol. The similarity between the urinalysis done on the patients 
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Table 5 Picopuative icsuluctl urine 


Residual Urine 

Control Group 

Treated Group 

Total 

<100 cc 

n 

7 

is 

100-300 

n 

11 

22 

300-500 

n 

6 

17 

500 

is 

25 

43 

Total 



Table 6 Data on 24 patients who had mote than one ielection 



Number of 
Patients 

All 

Resections in 
Control Group 

1 

AM 

Resection* in | 
Treated Group 

Pirst in 

Treated 1 hen 
in Control 
Group 

! 

) I ir*t in 

Control, Then 
in Treated 
Group 

2 Resections 

16 

3 

6 

5 

2 

3 Resections 

7 

3 

2 

2 ! 

0 

4 Resections 

i 




1 

Total 

24 

6 

s 

7 

3 


Table 7. Preoperative urinalysis 


Urinalysis 

Control 

Treated 

Acid 

33 

35 

Basic 

17 

15 

Albuminuria 

IS 

19 

Sugar 

2 

0 

Pyuria 

27 

27 

Hematuria 

18 

24 


in the control and treated groups can be seen on table 7. Preoperative mine 
cultures were taken from both groups of patients and the results are in table 8. 
Admission and preoperative cultures showed almost an identical bacteria flora 
among the two groups of patients. Aftei the transurethral resection, the pa¬ 
tients in each group were studied in order to determine whether the prophylactic 
therapy had any effect on the following: immediate postoperative complications, 
postoperative bacteremia, postoperative drainage period, postoperative pyrexia, 
postoperative hospital stay and mortality. In addition, evidences of toxicity 
due to chloramphenicol were sought. 

RESULTS 

l) Immediate postoperative complications. Theie weie 17 immediate post¬ 
operative complications in the untreated group and 21 among the patients 
given chloramphenicol (table 9). The complications such as dysuria, chills, epi¬ 
didymitis, a perineal abscess and pyelonephritis, that might have been expected 
to be reduced by the administration of chloramphenicol, occurred more fre- 
quently among the treated than among the untreated patients (table 9). On 
the other hand, the higher incidence of complications in the treated group could 
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Table 8 Results of urine cultures talen before operation 



Control 

Treated 


Admission urine 

Preopera live 
urine 

Admission urine 

Preoperative 

urine 

Staphylococcus albus 

34 

30 

31 

24 

Micrococcus pyogenes 

3 

10 

7 

6 

Hemoly tic streptococcus 

4 

7 

4 

2 

Nonhemolytic streptococcus 

19 

2S 

15 

19 

Pseudomonas aeruginosa 

11 

24 

12 

21 

Escherichia coli 

16 

19 

19 

| 22 

Proteus 

6 

13 

5 

5 

Bacillus subtihs 

3 

1 

3 

3 

Pseudomonas species 

2 

3 

, 0 

3 

Streptococcus viridans 

1 

1 

3 

2 

Paracolobnctrum 

Alcaligcnes faecalls 

2 

1 

1 

3 

Diphtheroids 

Cultures not obtained 

3 

1 

2 

1 

Negative cultures 

o 


S 

3 


Table 9 Immediate postoperatue complications 


Immediate Postoperative Complications 

Control Group 

Treated Group 

Severe dysuria 

4 

G 

Mild toxic reaction (urethral shaking chill) 

G 

6 

Epididymitis unilateral 

2 

1 

Pyelonephritis (clinical) 

1 

2 

Hemorrhage requiring figuration ' 


2 

Urinary extravasation 

2 


Cerebral vascular accident 


1 

Severe toxic reaction 

1 

1 

Perineal abscess secondary to perineal urethrostomy 


1 

Acute myocardial infarction 

1 


Acute left ventricular failure 


1 

Total 

17 

21 

No complications 

33 

29 


not be attributed to the chloramphenicol (table 9) Four patients in the control 
gioup ueie gi\en antmuciobial therapy postopeiatnelj because of then com¬ 
pile itions (table 10) Thiee patients in the heated group needed additional 
antinneiobnl theiapy and it is uoithy of note that the more serious infections 
appened to haie oecuned in tins gioup (table 10) Of paiticular interest i\as 
the case of acute lneteual endocarditis due to M pjogenes that de\eloped in 
spite of prophj 1 ictie chemotheiapj and ended fatally in spite of \ igorous treat¬ 
ment (table 10) 

2) Poslopnaluc bacteremia Blood cultuics were diaun from 25 patients dur¬ 
ing the immediate postoperatne period In each instance, the culture was drawn 
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Table 10. Postoperative antimicrobial therapy excluding “routine” chloramphenicol 


Group 

No. 

Patients 

Drug(s) 

Indication (s) 

Duration 
of Therapy 

Control 

i 

Penicillin 

Urinary extravasation 

u 



Chloramphenicol 

Chlortetracycline 

Bronchopneumonia 

3 



Erythromycin 


11 


i 

Penicillin 

Chloramphenicol 

Urinary extravasation 

5 


i 

Chlortetracj'cline 

Severe toxic reaction 

4 


i 

Penicillin 

Chloramphenicol 

Escherichia coli septicemia 

7 

Total . 

4 




Treated 

■ 

Penicillin 

Chloramphenicol 

Bight pyelonephritis 

5 



Chlortetracycline 

Perineal abscess 

5 



Penicillin 

Acute endocarditis 

7 



Chloramphenicol 

Cerebral septic 




Chlortetracycline 

Emboli-organism 



i 

Oxytetracycline 

Coagulase positive 

5 


1 

Polymyxin B 

1 Mandelamine 
Neomycin 

Staphylococcus aureus 

6 



Nitrofurantoin 


2 

Total 

3 





Table 11. Results of postoperative blood cultures on tiventy-five patients 


Organism 

Number of Patients 

Control 

Treated 

Staphylococcus albus (coag. —) 

2 


Escherichia coli 

2 


Pseudomonas aeruginosa 


1 

Micrococcus pyogenes (coag. +) 


1 

Negative 

9 

10 

Total 

13 

12 


because the clinical condition of the patient suggested the possibility 1 ' of a bac¬ 
teremia. Four of thirteen cultures drawn in the control group were positive and 
two of twelve cultures drawn from the treated group yielded growth (table 11). 
Pathogenic organisms in the control group were E. coli whereas in the treated 
patients Pseudomonas aeruginosa and coagulase positive M. pyogenes were 
isolated. 

3) Postoperative urine cultures. The postoperative urine cultures taken from 
the control and treated groups of patients were almost identical. In not a single 
instance in either group was a completely sterile specimen obtained. Almost 
identical numbers of patients in each group had M. pyogenes, E. coli, Proteus 
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Table 12. Results of urine cultures taken after operation 


Organism Cultured 

Control 

Treated 

Admission 

urine 

Postoperative 

urine 

Admission 

urine 

Postoperative 

urine 

Staphylococcus albus 

34 

27 

31 

2-4 

Micrococcus pyogenes 

3 

8 

7 

7 

Hemolytic streptococcus 

4 

5 

4 

3 

Nonhemolytic streptococcus 

19 

19 

15 

IS 

Pseudomonas aeruginosa 

11 

27 

12 

22 

Escherichia coli 

16 

18 

19 

21 

Proteus 

6 

12 

5 

11 

Bacillus subtilis . ..! 

3 

2 

3 

1 

Pseudomonas species 

2 

2 

0 

3 

Streptococcus viridans 

1 

0 

3 

1 

Paracolobactrum 





Alcaligenes fecalis 

2 


1 


Diphtheroids 





Cultures not obtained 

3 


2 


Negative cultures 

2 


S 



Table 13. Postoperative drainage 



1 


Average No Days 


Number of Cases 

of Postoperative 

Postoperative Drainage 



Drainage 

1 

Control 

Treated 

Control 

Treated 

Uncomplicated urethral catheter drainage 

Catheter drainage prolonged due to perineal ure- 

45 

47 

3 9 

3 9 

throstomy 

Catheter drainage prolonged due to acute myocardial 

1 

2 

13 

15 

infarction 

1 


35 


Catheter drainage prolonged due to cystostomy 
Catheter drainage prolonged due to urinary extra- | 

1 

i 

27 

10 

vasation 

2 


21 


Total 

50 

50 




and Pseudomonas aeruginosa which were the most important pathogens isolated 
(table 12). Thus, no effect of the preoperalive medication on the postoperative 
bacterial flora of the urine was demonstrated. 

ft) Postoperative drainage period. The postoperative diainage peiiod averaged 
3.9 days in 45 patients of the control group. In the five other instances catheter 
drainage was necessary for many days due to urinary' extravasation in 2 cases, 
perineal urethrostomy in another case, previous cystostomy in another and 
myocardial infarction in the other patient (table 13). The postoperative drain¬ 
age period also averaged 3.9 days in 47 patients of the group who had icceived 
chloramphenicol. Prolonged drainage was necessary' in 3 patients in this 
group. Two of these had perineal urethrostomy and the other had a cystostomy 
drainage. 

S) Postoperative pyrexia. Table 14 shows the extent of postoperative fever 



312 


D. M. APPLETON AND B. A. WAISBREN 


Table 14. Postoperative temperatures 


Postoperative Temperature (Po) 

Control 

Treated 

98-99 (F) 

4 

12 

99-100 

15 

17 

100-101 

16 

7 

101-102 

8 

6 

102-103 

6 

7 

103-104 

1 


104-105 


1 

Total. 

50 

50 


exhibited by the patients in each group. The vast majority of patients in both 
groups had some fever after surgery and there was not a striking difference 
between the two groups (table 14). When the highest postoperative tempera¬ 
tures exhibited by the patients in each group were compared, no significant dif¬ 
ference was established. The average in the control group was 100.7F with a 
standard deviation of 1.3 degrees and in the treated group the average was 100.4F 
with a standard deviation of 1.5 degrees. 

6) Postoperative days in the hospital. The control and treated groups were 
compared in regard to the length of time, postoperatively, the patients had 
stayed in the hospital. In this comparison only patients with single resections 
were used and four of these patients (two in each group) were omitted because 
of prolonged hospital stays due to the following complications: neurogenic blad¬ 
der, cerebral vascular accident, myocardial infarction, and extravasation of 
urine into the tissues. The average postoperative hospital stay of the 20 patients 
with single resections in the treated group was 11 days. The standard deviation 
was 5.7 days. The average postoperative stay in the 19 patients with single 
resections in the control group was 14 days. The standard deviation was 7.2 
days. Thus there was not a significant difference in the two groups between the 
length of stay in the hospital after the operation. 

7) Mortality. There was one death in each group. One patient with valvular 
heart disease developed acute bacterial endocarditis due to M. pyogenes and 
the other died of acute heart failure on the forty-third postoperative day. It is 
of interest that in the former case the organism was able to become implanted 
on the heart valve in spite of the chloramphenicol. 

8) Toxicity. All of the patients in the group who received chloramphenicol 
were tested repeatedly for evidence of depression of the bone marrow. In no 
instance was this toxic effect noted even in the patients who received chloram¬ 
phenicol for up to 23 days. The drug was well tolerated in each case and no 
evidence of either upper gastrointestinal upset or of diarrhea was found. 

DISCUSSION 

Taken as a whole, the results of this study did not appear to indicate any 
marked differences between the group of patients given chloramphenicol before 
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and after the surgical period and the group of patients who were not given this 
medication. The total daily dose of the drug was somewhat lower than we have 
used therapeutically and this may partly explain why its administration had 
no demonstrable effect on the postoperative urine cultures (table 12). We do 
not interpret these data as showing that chloramphenicol is harmful when given 
on a prophylactic basis but believe that the point of emphasis should be that 
we failed to demonstrate any advantage to its use in this prophylactic manner. 
There does not appear to be any valid objection to the use of prophylactic anti¬ 
biotics for patients with valvular heart disease and with other conditions that 
may make them particularly susceptible to a transient bacteremia. On the other 
hand, we were unable to find in this alternated group of patients any advantage 
to the use of prophylactic chemotherapy. Furthermore, the fatality in this series 
due to an acute endocarditis should emphasize that prophylactic chemotherapy 
will not invariably give protection. It must be admitted that the objections to 
the use of prophylactic chemotherapy are, for the most part, theoretical’’ 3 
and are based on experiences with M. pyogenes and with patients with trache¬ 
otomies. 7 It is still to be shown that usage of antimicrobial agents have specifically 
caused changes in the sensitivity of most gram-negative bacilli to the wide spec¬ 
trum antibiotics. Recent studies in our laboratory and by others suggest, how¬ 
ever, that such a change may now be taking place. 17 Furthermore, there is a 
definite risk to the patient when any medication is given and antibiotics have 
proved no exception to this rule. 4 Therefore, before one is justified in administer¬ 
ing antibiotics on a routine basis in any condition, it should be definitely estab¬ 
lished that this routine administration will be to the patients’ advantage. We 
feel that in regard to the prophylactic use of antibiotics in transurethral resec¬ 
tion of the prostate gland this criterion as yet has not been met. On the other 
hand, in those patients in whom an indication that valvular heart disease, severe 
urinary tract infection or extreme debilitation exists there do not appear to 
be many valid objections. It is not unreasonable to assume that the prophylactic 
therapy in these particular groups of patients may be more effective if it is not 
used indiscriminately in less seriously ill or less complicated patients. 

SUMMARY AND CONCLUSIONS 

In order to study the effect of routine prophylactic antimicrobial therapy 
upon the results of transurethral resection of the prostate gland, chloramphenicol 
was given in strict alternation to fifty of one hundred consecutive cases. Xo sig¬ 
nificant effect on the immediate postoperative complications, postoperative 
bacteremia, postoperative urine cultures, postoperative drainage period, post¬ 
operative pyrexia, postoperative hospital stay or mortality was demonstrated. 
The medication was tolerated well and no toxicity was noted. This study did 
not provide evidence to justify the prophylactic use of antibiotics in trans¬ 
urethral resection of the prostate. Until such evidence is forthcoming, it is 
questionable whether such usage is justified. 

17 Sanford, J. P., Farous, C. B. and Mao, F. M.: The emergence of antibiotic resistant 
gram-negative bacilli. J. Lab. and Clin. Med., 46: 540-545, 1055. 
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PROSTATIC ADENOCARCINOMA COMPLICATED BY THE 
DEVELOPMENT OF EPIDERMOID CARCINOMA OF 
THE URETHRA: REPORT OF TWO CASES 

MARJORIE J. WILLIAMS and ELIHU I. KLEIN* 

From the Laboratory and Urology Services, Veterans Administration Center, 

Temple, Texas 

Prostatic adenocarcinoma is fairly common in older men while carcinoma of 
the urethra is comparatively rare. Since both neoplasms have their greatest 
incidence during the latter decades of life, it is conceivable that they should 
occur simultaneously. However a survey of the literature has failed to uncover 
any reports of such a coexistence. We have studied 2 cases in which prostatic 
adenocarcinoma was complicated by the development of epidermoid carcinoma 
of the prostatic urethra. In neither case was the second tumor suspected during 
life and was demonstrable only after postmortem examination by microscopic 
study of the affected tissues. 


CASE REPORTS 

Case 1. A 60-year-old white man was admitted to another hospital in June 
1950 with symptoms typical of obstructive and inflammatory uropathy. The 
admission studies demonstrated a hard, enlarged prostate and an infection of 
the urinary tract. Serum acid and alkaline phosphatases were normal; x-ray 
studies revealed no evidence of bony metastases. 

Transurethral resection of the prostate was performed in July 1950. Tissue 
examination showed that, in many of the fragments, the fibromuscular stroma 
and glands were replaced b} r diffusely growing and invading carcinoma cells 
arranged in a glandular pattern. These small glands were closely packed to¬ 
gether. The individual cells showed only moderate variation in size and shape. 
The nuclei were generally large, having regularly distributed chromatin and 
rather prominent nucleoli; occasional mitoses were observed. There were con¬ 
siderable numbers of eosinophils scattered throughout the carcinoma. A diag¬ 
nosis of prostatic adenocarcinoma was made. 

Twelve days later, bilateral orchiectomy was performed. Medication with 5 
mg. daily of stilbestrol was initiated and maintained continuously. 

The patient was readmitted to the same hospital in February 1951 with re¬ 
currence of the obstructive urinary tract symptoms and evidence of cardiac 
decompensation. He was digitalized, and a secondary transurethral resection of 
the prostate was performed in March 1951. Microscopic study demonstrated 
prostatic adenocarcinoma, grade 2. No signs of regressive changes were seen. 
Despite endocrine medications, the patient did not improve. 

He was admitted to this hospital in September 1951 in a terminal condition. 
He suffered from persistent vomiting and severe back pain. Apart from the 
administration of 30 mg. daily of stilbestrol, treatment was symptomatic onty. 

Accepted for publication June 14, 1955. 

* Present address: 706 U. S. National Bank Bldg., Galveston, Texas. 
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lie died about one month after admission and 10 months aftei the institution 
of andiogen contiol measuies An autopsy was perfoimed 
Gross autopsy findings Peitment findings weie restucted to the genitourinary 
system No evidence of piimary caicinoma was detected elsewheie 

Tlie piostate, the neck of the bladder and the seminal resides were fused to- 
getliei into one firm mass by infiltrating tumor tissue This mass was adherent 
to the light iliac bone, which was directly imaded by tumor tissue 
The piostate was slightly enlaiged and was composed of haid, greyish-white 
tissue The bladder wall was thickened and its posterioi poition was infiltiated 
by tumor On the postenoi wall of the prostatic uiethra, there was a small area 
of mucosal thickening and roughening Theie was gross evidence of acute and 
chronic cjstitis Both the ureters and the lenal pelves weie dilated and, on the 
right side, were filled with pus The kidneys showed acute and chronic pyelo- 
neplmtis Both testicles weie surgically absent 

Microscopic The prostate w as infiltrated by tw o distinct types of neoplasm, 
adenocaicinoma and squamous cell caiemoma (fig 1, A) These two varieties 
did not blend into one another and invaded independently 
The adenocarcinoma was composed, for the most part, of lelatnely small 
rounded cells with central nuclei and small amounts of la\ ender-coloied cyto¬ 
plasm In many aieas, the cells were ananged in large clusters and exhibited 
some tendency to form small acini In a few areas, the cells aggiegated in bioad 
hands and showed no glandulai characteristics The squamous cell cmcmoma 
was fauly well differentiated and individual cell keiatmization and intercellular 
cytoplasmic budges could be detected in a number of areas Imasion of pen- 
neural lymphatics by the adenocarcinoma was seen A few pi ostatic glands and 
ducts could be identified and those exhibited squamous metaplasia The meta- 
plastic cells had small cential nuclei and laige amounts of pale or clear cyto¬ 
plasm 

Ansing m the prostahc urethia was a squamous cell caicinoma (fig 1, B) The 
mvasne neoplasm originated fiom multiple foci, which were sepaiated fiom 
one anothei by small stups of mucosa showing intiaepithehal epideimoid cai- 
cinoma The neoplasm spiead into the adjacent prostate and bladder wall 
The caicinoma was well differentiated 

The mucosa of the bladdei and the pi ostatic urethra exhibited patchy squa¬ 
mous metaplasia Theie was also a moderately se\eie acute and chronic in¬ 
flammation with multiple areas of ulceration 

The postenor wall of the bladder was infiltiated by both adenocaicinoma 
and squamous cell caicinoma The two vancties lemamed distimt from one 
anothei 

Autopsy diagnosis Adenocarcinoma of the piostate with imasion of the 
bladdei squamous cell caicinoma of the prostatic uicthia with imasion of the 
prostate and the bladder, squamous metaplasia of the mucosa of the bladder 
and the urethia and of piostatic glands and duets, suigieal absence of both 
testicles, acute and chronic ulceratne cystitis and urethritis and bilateial scute 
and clnoini pxclonephiitis 
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Fig. 1. Case 1. A, undifferentiated adenocarcinoma and squamous cell carcinoma in¬ 
filtrating prostate. B, squamous cell carcinoma arising in mucosa of prostatic urethra. 


Case 2. A 60-year-old Xegro was admitted to another hospital in May 1952 
with typical symptoms of obstructive uropathy. Examination revealed a nodular, 
hard, enlarged prostate, suggestive of carcinoma. Kadiologic studies demon¬ 
strated no evidence of bony metastases. The serum acid phosphatase was slightly 
elevated and the serum alkaline phosphatase was normal. 

Transurethral resection of the prostate was performed in June 1952. Micro- 
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.copic study of the specimen showed the presence of adenocaicmoma of the 
piostate The tissue was extensnely mfiltiated with tumoi consisting of small 
cells fowning no particulai pattern The cells were urufoim m size, shape and 
staining leaction and geneially oial or round In a few aieas tlieie was an at¬ 
tempt at acinai foimation There was considerable edema of the tissue The 
benign prostatic glands weie not lemarhable Five days later, bilateial oichiec- 
tomy was peifoimed Stilbestrol medication, 5 mg daily, was instituted and 
the patient was discharged 

During the ensuing 22 months the patient obtained a model ate amount of 
lelief of his obstiuctne urinary symptoms He was followed at home by his 
pnvate phjsician Duinig this time he experienced some cardiac decompensa¬ 
tion and w as digitalized 

He w as admitted to this hospital in March 1054 w ith a complaint of pam in 
the light lumbai area extending down the back of his right leg The pam was 
said to ha\e dei eloped seveial weeks before this admission following his stum¬ 
bling aftei lifting a lieai y object The patient stated that he had been taking a 
stilbestiol pieparation, 5 mg daily, e\ei since his opeiation in 1952 He had no 
abnormal urinary symptoms except noetuiin Admission examination levealed a 
piostate which was haid, niegular, fixed and clinically malignant There was 
model ate limitation of forward flexion of the back associated with tenderness 
over L-5 and L-4 mteispaces on the light Laboiatoiy studies demonstiated 
noi mal acid and alkaline phosphatase let els X-rays of the lumbosacral spine 
and pelus leiealcd no eudencc of metastases 

Shoitly after admission, the patient had swelling and pain of the entile right 
lowei exticmity which was consideied to be due to a tenons occlusion A pro¬ 
longed couise of anticoagulants was given and there was gradual impiovement 
Howevei, he continued to complain of pain in the light sacioihac and right 
lumbai areas which ladiated down along the right sciatic neite distubution 
In June, x-ray studies of the lumbosaeial spine demonstiated that the supenor 
articulai facet and the right tiansveise piocess of L-5 and the mfeiioi aiticular 
facet of L 4 on the light had been destiojed by an osteolytic process (fig 2) 
The patient’s pam became pi ogi essively w orse and a clioidotomy wasperfoimed 
111 Septembei 1954 Estiogen medication was maintained throughout lus hos¬ 
pitalization His condition continued to deteriorate, and he expued in No\ ember 
1954, 29 months aftei the initiation of andiogen control measmes An autopsy 
was peifoimed 

Clioss autopsy findings External examination showed an emaciated, elderly 
colored mail with multiple decubitus ulreis The light lowei extiemit} was 
modeiately edematous 

The piostate, the seminal resides and the neck of the bladder weie infiltrated 
by tumoi fusing them togethei foimnig a hard nodulai mass Tumor tissue had 
mfiltiated into the postcnor wall of the bladdei and m a few areas had pcnc- 
tiated into the mucosa The renal pelies, the meteis, the bladder and the 
uiethra contained pumlent maternal Both meters and both renal pelies were 
shghtli dilated and tlieie was bilateral acute and chronic pyelonephritis The 
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Fig. 2. Case 2. X-ray showing erosion of right transverse process and right superior 
articular facet of L-5 and of right inferior articular facet of L-4. 

mucosa of the bladder and the prostatic urethra was granular and hyperemic 
with spotty areas of ulceration. 

The iliac, sacral, lumbar and para-aortic lymph nodes contained metastatic 
carcinoma and were matted together forming a large mass, which had com¬ 
pressed the right iliac vessels. In the center of this conglomeration of lymph 
nodes, necrosis and abscess formation had occurred. Tumor had extended from 
the nodes into the sacrum and the lower lumbar vertebrae. 

Pertinent changes were not encountered elsewhere. There was no evidence of 
primary carcinoma in any organ other than the prostate. 

Microscopic studies: The prostate was extensively infiltrated by adenocar¬ 
cinoma and to a lesser extent by squamous cell carcinoma (fig. 3). The adeno¬ 
carcinoma exhibited a fairly marked tendency to form small glands. These 
neoplastic cells were cuboidal with round central nuclei and moderate amounts 
of slightly foamy eosinophilic cytoplasm. The epidermoid carcinoma spread 
into the deeper portions of the prostate, maintaining its distinctness from the 
adenocarcinoma. The squamous cell carcinoma was characterized by ample 
amounts of cytoplasm, either slightly eosinophilic or clear. In numerous areas, 
keratinization was seen. This neoplasm invaded perineural lymphatics. 

The lymph nodes containing metastatic carcinoma were extensively necrotic, 
but multiple nests of metastatic epidermoid carcinoma could be detected. 

In the sacrum and the lumbar vertebrae, the metastatic carcinoma was ex- 
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Fig. 3 Case 2. ^1, prostatic carcinoma. B, squamous cell carcinoma infiltrating prostate. 


clusively squamous m type (fig. 4). It had produced erosion of the invaded bone. 
Extensive necrosis of the neoplasm in these sites had occuued. 

The mucosa of the bladder and the urcthia had undeigone patchy squamous 
metaplasia, and this change was associated with severe acute and chronic ulcera¬ 
tive inflammation. In the uicthra several foci of atypical squamous metaplasia 
were seen. In these aieas there were proliferation of the basal cells, loss of cellular 
polarity and occasional mitotic figures. Xo invasion of the subepithelium by 
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Fig. 4. Case 2. Metastatic squamous cell carcinoma in vertebral column. Note spicule of 
bone to left of center of field. 

these atypical cells could be detected. The posterior wall of the bladder was 
fairly extensively infiltrated by carcinoma, almost entirely glandular in type. 

Autopsy diagnosis: Adenocarcinoma of the prostate with invasion of the 
bladder; squamous cell carcinoma, probably arising in the prostatic urethra, 
with invasion of the prostate and the bladder and with metastasis to the regional 
lymph nodes and to lumbar vertebrae; squamous metaplasia of the mucosa of 
the bladder and of the urethra; surgical absence of both testicles; acute and 
chronic ulcerative cystitis and urethritis and bilateral acute and chronic pyelo¬ 
nephritis. 

DISCUSSION 

We have described 2 cases in which adenocarcinoma of the prostate was 
complicated by the development of epidermoid carcinoma of the urethra. Inas¬ 
much as epidermoid carcinoma was not seen in tissue removed by transurethral 
resection in either case, we believe that the urethral tumors developed later than 
the prostatic adenocarcinomas. Further, the clinical aspects do not suggest the 
presence of urethral carcinoma throughout the course of the disease. In both 
instances, the urethral tumor invaded the prostate and was first suspected when 
epidermoid carcinoma was encountered in coexistence with adenocarcinoma in 
routine sections prepared from the prostate. More detailed studies demonstrated 
that no blending occurred between the two varieties of neoplasm. In the first 
case, a review of the gross tissues demonstrated a small area of roughening in 
the mucosa of the prostatic urethra and microscopic study disclosed that an 
epidermoid carcinoma had arisen in that area. In the second case, the exact 
site of origin could not be detected despite a fairly intensive search in the bladder, 
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the vesical neck and the prostatic urethra. However squamous metaplasia of 
much of the mucosa with foci of atypical cells was observed in the prostatic 
urethra and it is believed that the neoplasm probably arose from a minute focus 
which could not be discovered. Both Dixon and Moore and Thompson, Albers 
and Broders believe that squamous cell carcinoma encountered in the prostate 
most probably has its origin in the prostatic urethra. Thompson and his asso¬ 
ciates were apparently unable to detect the suspected origin in the urethra in 7 
cases, which they therefore classified as “squamous cell carcinoma apparently 
arising primarily in the prostate". 

Osteolytic metastases are produced rather uncommonly by primary car¬ 
cinomas of the prostate while osteoblastic lesions are considered to characterize 
the disease. Elkin and Mueller reported that, in G1 cases with bone metastases, 
only 13 per cent of the secondary lesions were purely lytic and 23 per cent mixed 
sclerotic and lytic. These workers did not correlate the histologic structure of 
the tumor, primary or secondary, with the radiologic appearance, but only one 
of their cases apparently contained epidermoid elements in the prostatic tumor. 
In our second case and in one of the 7 cases of squamous cell prostatic carcinomas 
(probably primary urethral neoplasms) described by Thompson and co-workers, 
osteolytic lesions were produced. Radiologic studies were not made in our first 
case. Such bone lesions, when encountered in proven cases of adenocarcinoma 
of the prostate, may suggest the possible superimposition of squamous cell 
carcinoma of the urethra. 

We have encountered these two examples of the coexistence of prostatic and 
urethral neoplasms in a series of 14 autopsies performed on cases of overt pros¬ 
tatic carcinoma during a 3-year period. This suggests that this association may 
not be too uncommon but, as previously mentioned, a survey of the literature 
indicates extreme rarity. We believe that others may have encountered instances 
of this condition, but may not have recognized them. The epidermoid carcinoma 
in the prostate may have been confused with benign metaplasia, with metaplasia 
of the prostatic adenocarcinoma or with primary squamous cell carcinoma of 
the prostate. Much emphasis has been laid upon the fact that squamous meta¬ 
plasia of prostatic epithelium occurs fairly frequently and that this change must 
not be mistaken for epidermoid carcinoma. Perhaps the reverse may occur and 
epidermoid carcinoma may be considered to be benign metaplasia. Squamous 
metaplasia of prostatic adenocarcinoma occurs rarely, though it might be ex¬ 
pected to be common in view of the propensity of its parent epithelium for this 
change. To justify a diagnosis of epidermoid metaplasia of adenocarcinoma, 
intimate admixing and blending of the two types of carcinoma should be found. 
Primary epidermoid carcinoma of the prostate is a rare tumor and to substantiate 
such a diagnosis squamous cell carcinoma of the urethra must be conclusively 
excluded. With the exception of a case described by Walthard and of another by 
Elkin and Mueller prostatic epidermoid carcinoma has apparently not been 
associated with a glandular tumor of that organ. 

It is interesting to speculate whether or not the complicating of prostatic 
adenocarcinoma by urethral epidermoid carcinoma is merely fortuitous. It. 
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must be recalled that both these cases were subjected to transurethral resection 
and to prolonged androgen-control measures. There appears to be a definite asso¬ 
ciation between urethral irritation and the development of carcinomas in that 
tissue. It is conceivable that the resections together with infection may have 
provided the necessary stimulus. On the other hand, it is well recognized that 
the administration of stilbestrol leads to squamous metaplasia of the epithelium 
of the prostate, the utricle and the urethra. In both of our cases, metaplasia 
was seen in these sites. The relationship between squamous metaplasia and the 
development of carcinoma of the bladder is an unsettled problem. As the mucosa 
of the prostatic urethra is similar to that of the bladder, it is felt that the sig¬ 
nificance of squamous metaplasia of the urethra in relation to the evolution 
of epidermoid carcinoma cannot be evaluated at this time. The possible role of 
stilbestrol as a direct carcinogenic agent or as a potentiator of another unknown 
agent must be considered. It has been shown in certain susceptible strains of 
experimental animals that stilbestrol will produce neoplasms of the bladder 
and of the renal tubules. Hueper, in his extensive review of environmental cancer, 
suggests that some individuals may be particularly susceptible to the cancero- 
genic action of estrogenic substances, and that it may be that such substances 
may induce tumors of the kidney and the bladder in man as well as in experi¬ 
mental animals. However, these speculations though interesting have no firm 
basis and pure coincidence may account for the coexistence of the prostatic 
and urethral neoplasms. 


SUMMARY 

Two cases of prostatic adenocarcinoma complicated by the development of 
epidermoid carcinoma of the prostatic urethra have been described. Both cases 
were subjected to transurethral resections and to androgen-control measures. 
The urethral neoplasms were not suspected until epidermoid carcinoma was 
encountered in routine sections prepared from the prostate after postmortem 
examination. In one case, the squamous cell carcinoma metastasized to the ver¬ 
tebral column producing an osteolytic lesion. 

A review of the literature has not revealed other reports describing this asso¬ 
ciation of prostatic and urethral neoplasms. 

The cases are discussed briefly and a few speculations concerning the sig¬ 
nificance of the coexistence of the tumors are entertained. 

Photographs were prepared by R. M. Christopher and R. D. MacIntyre, 
Medical Illustration Laboratory, Veterans Administration Center, Temple, 
Texas. 
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THE LIPIDS IN THE PROSTATE GLAND OF THE DOG 
ARLENE R. SEAMAN 

From the Department of Anatomy, State University of New York 
College of Medicine at A T ew York City 

Much confusion exists in the literature as to the lipid components of the dog 
prostate and their role in the prostatic secretion; thus a systematic review of the 
lipid cytochemistry was undertaken as a preliminary study for further planned 
investigations. 

This study deals with the localization and identification of lipid components 
of normal prostatic tissue and secretion in the dog throughout the various phases 
of the secretory cycle. 

It is also hoped that this investigation may serve as a basis for wider use of 
the dog as a study and experimental animal in prostatic investigations. 

HISTORICAL BACKGROUND 

Due to ease of staining, the lipids were the first group of identifiable substances 
explored. Despite this, much confusion exists over the identification and localiza¬ 
tion of lipids within the prostatic epithelium and secretion throughout the secre¬ 
tory cycle. 

In 1873 Thompson first described fat droplets in the prostatic cells of man. 
Confirmatoiy evidence on the presence of lipids in human prostatic cells was 
supplied by Posner and Scheffer (’09) and by Plenge (’24). The sudanophilia 
and birefringency of prostatic lipids in man and dog at various ages and patho¬ 
logical states were further investigated by Kinoshita (’20). In addition, Kunze 
(’22) described the physiological significance of the morphologically demonstra¬ 
ble lipids in the prostate of the dog and various other mammals. Basal intra¬ 
nuclear fat droplets have been described by Gylling (’41) in the prostate of the 
castrated rabbit. Of particular histochemical interest is the work of Pretl (’48) 
on the lipid and lipo-protein complexes and their metabolism in the human 
prostate. 

MATERIALS AND METHODS 

Twenty mature male dogs of various ages and breeds were used in this study. 
The animals were anesthetized with sodium diethyl-barbiturate and killed by 
injections of air.* 

For general topographical and cytological study, sections (5u) were made of 
tissues fixed by immersion in the fluids of Bouin, Zenker, Rossman, absolute 
alcohol, and of Van de Grift. A number of staining methods were employed: 
Masson’s trichrome Maximov’s eosin-azure method, Azan, Mallory’s connective 
tissue stain, hematoxylin and eosin, and iron hematoxylin. 

In addition, adjacent portions of the prostate were rapidly removed and di- 

Accepted for publication September 21, 1955. 

This work was partially supported by a Public Health Grant (C-2493). 

* These animals were obtained through the courtesy of the Department of Pharma¬ 
cology, Emory University, Georgia. . 
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rectly fiozen m isopontane at approximately — 150°C and latei dehvdiated 
in vacuo at —45°C foi about 48 hours When dry, the blocks of tissue weie m- 
filtiatcd w ltli paraffin (52°-53°) in vacuo foi 15 minutes and embedded Sections 
5u thick weie mounted on slides with slight piessuie without the use of an albu¬ 
men fixntive The paraffin was iemoved byimmeision in two changes of petro¬ 
leum ether Befoie staining, the sections weie denatuied m absolute alcohol for 
12-18 lioms Whencvei possible, these fiozen dried sections were always com¬ 
pared with those sections fixed by the more commonly used histological tech¬ 
niques 

Lipids weie studied m fieslily fiozen sections (10-15u) fixed in 10 pel cent 
neutial foiniahn, ncutial buffered foimaldeliyde (Lillie ’48), foimnl-calcmm 
(Bakei ’4b) formal calcium-cobalt (Baker ’46) and weak Bourn’s fluid (Baker 
’46) The total lipid and neutral fat content was xisualized by the following 
staining proceduies Sudan Black B, Sudan III (Heixheimer’s ’04 mixtme),Fet- 
tiot (Ciba), Oil Red 0, Oil Blue N (Lillie ’44) and Nile Blue Sulphate (Lison 
’36, Cam ’47) Foi the demolish ation and identification of the phospholipids, 
the acid-hematein method of Baker (’40) followed by the pyudine extiaction 
proccduie, and the peifoimic acid Scluff method (PFAS), (Pearse ’51), was used 
The piesence of motacliromatic pliosphatides was established by the use of Feyi- 
tei’s (’36) taitanc acid tlnonin mixture For the study of cliolesteiol and its 
esteis, the Licbermann-Buicliardt reaction, Schultz method, (Romeiu ’27 modi¬ 
fication) and digitomn leaction (Lison ’30) and subsequent staining with Sudan 
3 were employed Unstained fiozen sections sectioned at 10-12u weie obscived, 
both in a dark field and in polanzed light foi bnefungence 

In addition, an analysis of the lipids by the papei chromatography method 
of Hack ’53 was also used 


GLNERXL MORPHOLOGY 

The matuie piostate gland in the dog is a compact musculoglandular oigan 
whose teimmal apocnne secietory elements consist of tubuloahcolar glands 
(Walker, 1899, Stieve, ’30) No differencem structure or function could be ascei- 
tanied m the doisal or xential segments of the dog prostate, although such dif- 
feiences were noted by Zuckeiman and Groome (’37), and Aicadi (’52) rui- 
theimoie, it is of physiological and lnstochenucal adiantage to use this animal 
for both the seminal vesicles and bulbourethral glands aie absent ill the dog, 
thus, one can easily study the mode of scciction and the piostatic secretion itself 
w ithout feai of any contamination 

Grossly, the alveoli (figs 1, A, 2, A, 5, A) aie relatively laige, saccular struc- 
tuies, which have a dinmetei of about 0 15 mm , and occupy the gieatei part of 
the lobule Distention of the alveoli to two or tlnec times its normal size occurs 
noimally at the penod of maximum secietoiy activity, or under the stimulation 
of cholinergic drugs in the dog, as has been repotted by numeious investigators 

Micioscopioally, the secietoiy acini me lined with a simple stratified oi pscudo- 
stratified tall columnar epithelium (figs 1, .4, 5, A), lestmg on a discontinuous 
basal lnyei of flattened or cuboidal cells Consequently, in anv given section 
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Fig. 1. A, an active secretory acinus may be lined with tall, simple columnar epithelial 
cells. Distal cytoplasm is filled with numerous discrete secretoiy gianules Mote flocculent 
nature of secretion in acinar lumen. Fixation: Zenker-formol.'Masson’s trichrome stain. 
X1400. B, distal surface of cells at time of secretoiy discharge presents ragged appearance. 
Note that some secretory granules have been dischaiged into lumen. Fixation Zenker- 
formol:Masson’s tiichromestain. X27S0 



Fig. 2. A, localization of neutral fat and phospholipids in secretory epithelium. Fine 
bodies in distal cytoplasm are mitochondria. Fixation: 10 per cent neutral formalin, frozen 
section. Sudan Black B. X1150 B, distal cytoplasm with its very fine bodies displays a 
lighter, but positive sudanophilia. These cells are actively discharging their secretion; note 
the ragged distal surfaces of the cells Fixation 10 per cent formalin containing 1 per cent 
calcium chloride, frozen sections. Sudan Black B. X2780. 
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there may be several strata ot nuclei; hence, giving it the stratified or pseudo- 
stratificd appearance so commonly ascribed to it. The basally located cells pos¬ 
sess a small,rather dense elliptical nucleus, whose long axis is perpendicular to 
the acinar wall. Arcadi (’52) reports that, these “peculiar granular cells” contain 
a glycogen-protein complex. 

Due to the limitation of space within a single acinus, and the cells, the gland 
cells may assume various forms: pear-shaped, polygonal or triangular (Walker, 
1899). The tall, active,secretory cells (figs. 2, B; 5, A) are further characterized 
by a large amount of dense cytoplasm, fully charged with rather large acido¬ 
philic granules in the apical portion. The large (7u) moderately chromatic nu¬ 
cleus is situated in the basal part of the cell, and displays two shapes: elliptical, 
if a remnant of the luminal cell wail is present: and round, when the cell mem¬ 
brane has ruptured. 

Dependent upon the stage of the secretory cycle, the free cell surfaces of the 
tall, columnar epithelium present several aspects. At the time of secretory dis¬ 
charge, the luminal surface presents a ragged or uneven appearance (fig. 2, A and 
B), as if the cell membrane were ruptured with the result that the cytoplasm 
with its secretory inclusions are confluent with the secretion within the lumen. 
Moore (’36) has already suggested that the mode of prostatie secretion in man is 
of an apocrine nature, and possibly this also holds for the dog. In other cells, just 
approaching full secretory activity, the distal cell membrane is smooth, intact, 
but bulges into the acinar lumen, forming tongue-like projections (Stieve ’30), 
filled with secretory materials (figs. I, A and B and 5, A). In inactive colls, the dis¬ 
tal cell membrane is intact and well-defined. 

The prostatie secretion within the acini in the dog is of a flocculent nature 
(figs. 1, A and 5, A), containing a few cellular elements such as shed epithelial 
cells and lymphocytes. No corpora amalycea have been observed in this study, 
although Zuckennan and McKeown (’38) have reported their presence in dogs. 
Leydig (1850) describes prostatie stones but his accompanying figure shows it 
to be also a flocculent fluid. 

LirlDS AND LIPOPROTEINS 

The neutral fat content of prostatie cells in the mature dog was visualized by 
the use of Sudan III (Herxheimer’s mixture ’04), the supersaturated isopropanol 
technique of Lillie (’44) with Oil Red 0 and Oil Blue N, a saturated solution of 
Fettrot (Ciba)*, and Sudan Black B (Baker ’46) In this study, neutral fat 
stained by the above named fat colorant dyes such as Sudan III, Oil Blue N, Oil 
Red 0, and Fettrot, showed that the greater mass of neutral fat was confined 
to an intranuclear position (fig. 2) in the form of several rather large distinct 
droplets (Kinoshita '20, Ivunze ’22, Arcadi '52, and others). These fat droplets 
may also coalesce to form a single large intranuclear mass (figs. 2, A and B and 
3, A). 

Further examination revealed that there are also present few small droplets 
of neutral fat located in a juxtanuclear (Ivinoshita ’20) and in a supranuclear 
* A sample lot of this dye was supplied through the courtesy of Ciba Co., G27 Green- 
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Fig. 3. A, localization and migration of neutral fat in acinar epithelial cells. Neutral 
fat is seen passing into acinar lumen. Fixation: 10 per cent neutral formalin. Oil red 0. 
X1400. B, foci of birefringent lipids contained both in prostatic epithelium and stroma are 
common. Birefringent lipids seem to mainly correspond to localization of neutral fat bodies. 
Unstained and examined i\ith polarized light. Fixation- 10 per cent neutral foimalin. 
X2775. 

position (figs. 2, A and 3, A), where they probably pass into the lumen. Neutral 
fat droplets can be frequently observed in the fluid contained in a prostatic 
acinus (Posner and Rapoport ’05, Posner and Scheffer ’09, Plenge ’24, and 
others). This suggests perhaps that there is a continual fat migration from the 
large basal mass of neutral fat to the lumen of prostatic acini. However, Kino- 
shita ’20 denied the migration of neutral fat and further added that these fat 
droplets did not seem to be clearly connected with any secretory stage. In the 
dog, the so-called basal lipoid cell Kinoshita (’20) saw in man was absent. 

With Sudan Black B staining, the distribution and volume occupied by the 
lipids were greater (fig. 2, A and B) than that demonstrated by the fat colorant 
methods. In addition, the distal cytoplasm with its very fine inclusion bodies dis¬ 
plays a lighter, but still a distinct positive sudanophilia. This increase in lipid 
staining can be explained by the fact that Sudan Black B is known to also stain 
both neutral fat and phospholipids. Comparison with slides prepared and stained 
with anilin acid fuchsin methyl green method of Bensley (’38), and the methyl 
green modification of Altmann’s technique by Gabe (’47), reveals that some of 
these small rod and spherical-shaped bodies in the cytoplasm probably are mito¬ 
chondria (fig. 5, A). These small phosphatide-containing bodies which are prob¬ 
ably mitochondria were also observed by Policard and Noel (’20). 

In a single prostatic lobule, the distribution of neutral fat is “patchy” and 
characterizes only those acini which are actively secreting or approaching maxi¬ 
mal secretory activity. The remaining ones display only very fine droplets of 
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Fig. 4. A, localization of phospholipids in distal secretory portion of prostatic cell. 
Some of positive material is phospholipids associated with mitochondria. Fixation: form- 
aldehydc-calcium, frozen sections. Baker's '46 acid-haematein test. X115G. B, this prepara¬ 
tion was subjected to Baker’s control pioccdure, extraction with pyridine, exhibited no 
positive staining of materials in acinar cells; thus confirming presence of ester phosphatides. 
Nuclear substance always gives a positive reaction. Fixation; Formaldehyde-calcium, 
frozen sections. Baker’s ’46 acid-haematein test, with pyridine extraction. X1156. 

fat dispersed throughout the cytoplasm. Very fine discrete bodies of neutral fat 
were observed in the underlying and interncinar connective tissue. As has been 
frequently observed in man (Schlagenhaufer ’09, Kaivamura ’ll, Kinoshita ’20, 
Swyer ’42, and others), the deposition of fat in the dog also increases with age 
and in glandular hyperplasia (Kinoshita ’20, Zuekerman and McICeown ’38). 

With the Baker’s acid-haematein a heavy positive reaction (blue-black in 
color) was seen concentrated in the distal portion of an actively secreting cell 
(fig. 4, .4). The prostatic secretion contained in the lumen of the alveoli was un¬ 
stained. This positive material, according to Baker ’4(5, is a phospholipid; that 
is a lecithin, cephalin, or a sphingomyelin. In order to distinguish between the 
phospholipids and other nonlipid substance giving a positive reaction, prepara¬ 
tions were subjected to Baker’s control procedures, consisting of extracting the 
material with pyridine previous to staining. These preparations exhibited no 
positive staining of the acinar cells (fig. 4, B), or the prostatic secretion. How¬ 
ever, the nuclear substance in the cells and in the secretion in the lumen were 
stained, a feature characteristic of Baker’s control test. This phenomenon sug¬ 
gests perhaps that the lecithin was decomposed during the secretory process and 
split into an organic phosphate and choline. Lundquist (’4G) found evidence for 
this postulation in biochemical work on human semen. Scott (’45) demonstrated 
lecithin in a biochemical assay of the human prostatic gland itself, but not in the 
fluid. Farrell (’31) in his biochemical assay of dog prostatic secretion failed to 
corroborate the presence of lecithin. 
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An attempt was made to further separate and identify these phospho 
using the paper chromatography of Hack (’53), but this means of lipid an, 
yielded no further information to the phospholipids, or the other lipids cont 
in the prostate. 

Further evidence on the presence of lecithin in the prostatic epitheliun 
revealed by the use of a 1 per cent Nile Blue sulphate solution (Lison ’36) 
the Nile Blue method of Cain (’47). A diffuse but strong positive blue colo 
found in the prostatic epithelium as demonstrated by Lison (’36), in whicl 
lipids will dissolve the osazone and combine with the free base to form blue 
soluble compounds. It was also found by Cain (’47) that only lecithin and 
acid would stain blue appreciably with 1 per cent Nile Blue. 

Further diagnostic tests were employed for the further verification and ic 
fication of the phospholipid group. The reaction of the phospholipids wit 
riodic acid in the PAS method and with the performic acid in the PFAS (P 
’51, Lillie ’52) method was applied to appropriate sections. Both these oxid 
methods demonstrated a strong positive reaction in the distal cytoplasm c 
acinar cells. With the PFAS technique, the positive reaction may be reg£ 
as an indication of lipids, either phospholipids or cerebrosides, with unsatu 
bonds (Lillie ’52). To further check on the ethylene groupings control sec 
treated with bromine (1 ml. bromine in 29 ml. C Cl 4 ) for one hour gave a i 
tive PFAS reaction showing that the ethylene grouping was blocked. Oi 
other hand, the PAS reaction, after acetylation, gave a negative reaction v 
suggests that the 1:2 glycol group was responsible for the original rea 



Fig. 5. A, an active secretory acinus may be lined with tall, simple columnar epit 
cells. Distal cytoplasm is filled with numerous discrete secretory granules. Note flocc 
nature of secretion in acinar lumen. Fixation: Zenker-formol. Masson’s trichrome 
X1400. B, numerous small bodies are mitochondria. Fixation: Regaud’s formalin bichrc 
anilin acid fuchsin methyl green method of Benslev. X138S. 
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(Geish ’49) It is appaient then that both ethylene and glycol giouping me 
present m the distal acmai cytoplasm 

Further confiimatory e\idence on the piesence of the estci phosphatides in 
the acinar epithelium was supplied by the use of the taitauc-thionm mixture of 
Fcyrter (’36), which levealed a definite metachiomasia in the distal cytoplasm 
of the acmai cells Theie is no doubt, accoidmg to Peaise (’51), that the phos- 
phatidex aie the pimcipal lipid substances demonstiated by Feyitei’s method 
and this is piesumably on account of the phosphoiyl gioup which induces the 
metachromasia Using the same method, Feyrter (’lb, ’42), and Piotl (’48) de¬ 
scribe the metachiomatic inaction of the lipoids and lipoprotein in the piostate 
of men Howevei, mterfeience due to the presence of mucopolysacchai ides and 
their chaiactenstic metachromasia aheady demonstiated m the piostate (by 
Arcadi ’52) make it. difficult to aseeitain small quantities of combined lipids such 
as hcithopi otein or other piotemphosphatide complexes In addition, the meta¬ 
chiomasia maj have been enhanced by the acidic natuie of the phospholipids 
as revealed by the use of Cain’s (’47) method employing Nile Blue sulfate 

This entire lipid pictuie is further complicated by the fact that the aretal 
phosphatides are found in constant association with the estci phosphatides 
(Peaise ’53) As a specific diagnostic pioeeduie foi the acetal phosphatides, 
Aicadi (’52), using the plasmal reaction of Hack (’52), obsoned that the leac- 
tion was strongly positive thioughout the cytoplasm of the acmai cells Pietl 
(’48) leported that aftei using both the Feulgen type of plasmal leaction and 
the Feyiter (’3b) metachiomatic reaction, the glandulai epithelium of the pios 
tate definitely showed the piesence of a lipid-protein 

BIItEFIUXGEXT LIPOIDS 

Examination of unstained sections and with polanzed light levealed buefun- 
gent lipids The distubution of the bnefrnigent material both in the epithelium 
and the connective tissue was not constant (Kinoshita ’20, Kunzo ’22) c\en 
within the same piostate Anisotropic material could be found eithei 1) m (he 
form of fine particles lathei exenly distiibnted tlnough the epithelium and m 
eluding connective tissue, or 2) the bnefimgent paitides could be heavily con¬ 
centrated only in some localized aieas of both the epithelium and undoilying 
connective tissue (fig 3, B) Occasionally, birefimgent matenal was seen in the 
acinar lumen In oui study, the birefringent lipids corielated with the localiza¬ 
tion and identification of the neutial fat This fact was also observed earlici by 
Ivnioshita (’20) These concentrations of lipid material could not be coirelated 
with any obseivable pathological oi secretory change No Maltese tioss hire 
frmgency as is usually associated with cholesteiol and its esteis was obscived 

The birefringence of lipids, as has been pointed out by r both Lison (’3b) and 
later by Pearse (’53),is due to the physical state of the fat which direi tlv mflii 
ences its birefnngency The failure to foim spliei ocrystals and the resulting 
Maltese cross type of birefringence cannot be taken as an indication of the ab 
sence of cholesterol esteis and lipids Ixinoshita (’20) ieports the Maltese cioss 
type of birefnngency in both the prostatic epithelium and secietion m man 
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The presence of cholesterol and its esters was revealed by a strong positive, 
but diffuse blue-green reaction in the prostatic epithelium when the Lieberman- 
Burchardt. reaction, and the Schultz method (Romieu ’27 modification) were 
used. Further confirmatory evidence on the presence of cholesterol was obtained 
by using a .5 per cent alcoholic solution of digitonin. The digitonin-cholesterol 
complex both in the acinar epithelium and the connective tissue became evi¬ 
dent. Subsequent staining of the digitonin-treated sections with Sudan III re- 
vealed that the cholesterol esters in the epithelium became colored and lost their 
birefringence, while the crystals of the cholesterol-digitonin complex in the un¬ 
derlying connective tissue remained anisotropic and colorless. No free cholesterol 
was found by Kunze (’22) in the epithelial cells of the secretory acini. No choles¬ 
terol was detected in the lumen of the acini, although Kinoshita (’20) reports 
this to be of frequent normal occurrence in man. 

SUMMARY 

Histochemical investigations show that lipids form a major component of the 
prostatic epithelium and secretion in the dog. 

The lipids of the acinar epithelium are predominantly neutral fat; the remain¬ 
der consists of phospholipids, cholesterol, and cholesterol esters. There is evi¬ 
dence to indicate that in all probability most of the phosphatide is lecithin, but 
no lecithin could be demonstrated in the acinar lumen. 

Birefringent lipids, possibly neutral fat, cholesterol and its esters are localized 
in both the epithelium and stroma. Cholesterol is absent in the acinar lumen. 

The author wishes to express her thanks to Mr. J. Jackson, Emoiy University, 
Georgia for his aid in preparing the photographs. 
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SCLEROSING LIPOGRANULOMAS OF THE MALE GENITALIA: 
REPORT OF ONE CASE AND REVIEW OF THE 
LITERATURE 

RAUL A. MARCIAL-ROJAS, JULIO E. COLON and JOSE J. FIGUEROA 

From (he Departments of Pathology of rr r P terlo Rico Medical School and the 

Isaac Gonz&lez Martinez ■ :: ■■ and the Urological 

Service of the Isaac Gonz&lez Martinez Oncologic Hospital 

Tumors of the scrotum and shaft of the penis are rare. Localized sclerosing 
lipogranulomas of the male genitalia are extremely infrequent and information 
regarding their clinical behavior and histogenesis is not encountered in most 
standard textbooks of pathology, urology and urological pathology. The first 
published reference which we were able to find was in the Atlas of Genito- 
Urinaiy Pathology of the Armed Forces Institute of Pathology where Friedman 
and Ash state: “The lipoid granuloma of the testicular adnexae is a trouble¬ 
some lesion, because it may simulate a tumor clinically and tuberculoid granu¬ 
loma histologically.” Ilinman and Johnson in 1939 described 3 cases of acute 
traumatic fat necrosis of the scrotum in children followed by tumor-like lesions, 
but these resolved in a few weeks without therapy. Brown and Joergenson re¬ 
ported a case of “scrotal paraffinoma” in 1947, following injections of paraffin 
oil to the scrotum. Not a single instance of lipogranuloma was mentioned by 
Ilinman and Gibson in an extensive review of tumors of the epididymis, sper¬ 
matic cord and testicular tunics. 

The first authenticated report of sclerosing lipogranuloma was that of Powell 
and Powell in 1948. The growth was originally diagnosed as a benign adenoma¬ 
toid tumor of the testicular tunics but in consultation with the Armed Forces 
Institute of Pathology it was felt that “the process is akin with what has been 
called here sclerosing lipogranuloma. There are a few identical cases in the files 
and their nature is a mystery. In one patient the subcutaneous tissue of the en¬ 
tire scrotum and penis became progressively involved.” 

In 1950 Smetana and Bernhard analyzed all the cases seen at the Armed 
Forces Institute of Pathology of this peculiar, localized, reactive process which 
sometimes followed injury to the subcutaneous tissues and for which the term 
“sclerosing lipogranuloma” was coined. They reported 14 cases, nine of which 
occurred in the male genitalia, including the one previously reported by Powell 
and Powell. Although intimately related to other well known lipogranulomas of 
miscellaneous origin like fat necrosis of the female breast, relapsing nonsuppura¬ 
tive panniculitis of Weber Christian, lipid pneumonia, adiponecrosis subcutanea 
neonatorum, pelvic lipogranulomas caused by injections of iodized oils during 
uterosalpingography and other experimental lipogranulomas; it presented cer¬ 
tain clinical and even pathological characteristics of its own to warrant its 
separation as an individual clinicopathological entity. Two additional cases 
appeared in the literature during 1952. 

After a careful perusal of the literature one is impressed with the great diffi¬ 
culty of correct clinical appraisal of the lesion and the variety of clinical diag- 
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nosis such as fibrous mass of the penis, swelling of (he penis, tumors of both 
testes, tumors of the scrotum, seminoma of the testicle. The difficulty in histo¬ 
pathologic diagnosis is also evident among pathologists and diagnoses of granu¬ 
lomatous inflammatory tissue, fat necrosis, adenomatoid tumor, and even 
adenocarcinoma have been offered. 

The lack of familiarity with this lesion among most clinicians and general 
pathologists, the obvious difficulty in establishing its correct clinical and path¬ 
ologic diagnosis and the infrequency of the lesion prompted us to report our 
case and review the literature. 

CASE DEPORT 

A 39-year-old Negro was seen for the first time at the Isaac Gonzalez Martinez 
Oncologic Hospital complaining of a painless mass between both testicles of 3 
years’ duration. There was no history of trauma, swelling or inflammatory reac- 



Fig. 1. A, numerous large globules of fat forming cyst-like spaces lined with endo¬ 
thelium or flattened giant cells of foreign body type. B, higher magnification of cyst-like 
spaces which are sometimes confused with mesothelial ones of adenomatoid tumor-.. 
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tion of the skin of the scrotum. The mass had only slightly increased in size since 
first noted. It was elongated, freely movable, located at the scrotal raphe and 
completely independent from both testes. There were no other pertinent find¬ 
ings in the physical examination. The preoperative diagnosis was that of “in¬ 
durated tumor of the scrotal sac, clinically benign, etiology to be determined.” 
The lesion was widely excised. 

The mass was ovoid and measured 5 by 3 by 1.5 cm. It was firm, rubbery 
and on section composed of yellowish-orange tissue traversed with numerous 
grayish-white fibrous septa and exhibiting several minute cystic spaces not over 
1 mm. each. Microscopically the normal stiucture of the subcutaneous fat was 
completely disrupted. The stromal septa had undergone hyaline necrosis which 
had permitted fat droplets to coalesce into large globules of various sizes sep¬ 
arated by fibrous connective tissue. Man}' cyst-like spaces lined with endo- 

I 1 — 
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thelium or more frequently by syncytial giant cells of the foreign body type 
were encountered throughout the tissue. Many of these cyst-like spaces were 
surrounded by dense and deeply eosinophilic collagen tissue, in places distorting 
the spherical appearance of the globules. Numerous macrophages containing 
phagocytosed fat and moderately heavy round cell infiltration were seen around 
many of the blood vessels. In places there was dense scarring and hyalinization 
of the stroma. Plasma cells were infrequent and polys and eosinophiles were not 
seen. Sudan 3 demonstrated sudanophilic material within the cystic spaces and 
in the vacuoles of the distended macrophages. 

Comment: The pathogenesis of sclerosing lipogranuloma is not entirely clear. 
Apart from the history of trauma in four of the cases already reported in the 
literature, there seems to be no known cause for the condition. There is necrosis 
of fat cells with subsequent liberation of fat globules. The latter act as a foreign 
substance provoking a granulomatous reaction as previously described. There is 
no available explanation at present for the persistence and less for the extension 
and progression of the process. In none of the cases reported has there been 
spontaneous regression of the lesion, and the best curative procedure, when 
possible, has been surgical excision. In some instances the process has recurred 
and progressed relentlessly to extend into adjacent tissues acting as a neoplasm. 

The lesion occurred in men between the ages of 20 and 64; two-thirds of the 
cases in men below the age of forty. Nine of the patients were white persons 
and three were Negroes. The duration of onset to operation varied from 5 
weeks to 10 years. In five of the patients there were no symptoms referable to 
the “tumor.” 


SUMMARY 

The twelfth recorded case of sclerosing lipogranuloma of the male genitalia 
is presented and a review of the literature attempted. 

The numerous problems encountered in the diagnosis and clinical manage¬ 
ment of the lesion are mentioned. 
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CLINICAL RESPONSE OF URINARY TRACT INFECTIONS TREATED 
BY ELIvOSIN, GANTRISIN, TRIPLE SULFA OR 
TRIPLE SULFA-ACHROMYCIN 

WILLIAM E CLAPPER and LEROY E PLANK 

rrom the Departments of Bacteriology and Urology, Lotelare Foundation and Clinic, 
Albuquerque, A r W 

Them is much m the hteiature of the effects eness of the vanous sulfonamides 
m the tieatment of unnaiy tiaet infections Schweinbeig and Rutenbuig 1 found 
elkosm supenoi to gantusm, while Lehr’ felt that his lesults indicated gantrisin 
to he supenor to tuple sulfa mixtures Rhoads et al 3 believed gantrisin to be 
the ding of choice foi most uimary tract infections The usefulness of combina¬ 
tions of sulfonamides and antibiotics has been leported by Rhoads et al 
Leadbettei and Woodruff' and Eisenberg et al s A lecent papei indicated the 
new antibiotic, tetiacyclme, to be effective in tieating urinaiy tract infections 6 

This papet l epoi ts a clinical and bactei lological evaluation of the use of elko- 
sm, gantusm, tuple sulfa, and tuple sulfa-achromycin* on a total of 80 patients 
The lesults suggest that the three sulfas aie about equal while the combination 
is moie effective paiticulaily against resistant organisms 

METHODS 

Adults from 21 to 75 jcais of age, mainly women, weictieated without select 
tion using one of the four agents Most w ere uncomplicated cases of cicatricial 
uiethutis oi methiotugomtis Dosage consisted of 4 gm daily of elkosm, gan- 
tnsin oi triple sulfa, m divided doses, oi gm of triple sulfa and 125 mg tetia- 
cvcline, 4 times daily Cultuie and routine urinalysis of a catheteuzed specimen 
fiom females and mid stieam specimen fiom males was obtained befoie begin¬ 
ning tieatment, 3-5 days and 10-12 days after initiation of tieatment, and 2 
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4 Leadbetter, W F and Woodruff, L M Treatment of infections of the urinary tract 
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isoxazole manufactured b\ Hoffman LaRocbe Triple Sulfa, trade name of sulfadiazine, 
suifameraztne and sulfamethazine m mufacturcd by Lederlc Labor itones Division of the 
American Cyanamidc Co Triple Sulfa Achromycin , trade name of a combination of the 
triple sulfa and tetiac\clmc mmufacturcd by the Ledcrle Laboratories Division of the 
\mencan C\ an imidc Compam 
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Table 1. Relation of species to treatment failures 


Organism 

Xo. of Times Isolated 

% Showing Treatment Failure 

E. coli. 

45 

is* 

S. faecalis. 

12 

S3 

A. aerogenes. . 

7 


Proteus. 

4 

50 

Other strep. 

5 

0 

Paracolon. 

3 

0 

Pseudomonas. 

3 

33 



* 2 of the 8 were mixed infections with S. faecalis. 


Table 2. Results of treatment 


Drug 

Xo. 

Treated 

Xo. Ade¬ 
quately 
Followed 

% Failures 

% E. coli 

% A. aer. 

7r S. fee. 

y Prot. 

Elkosin. 

12 

10 

20 

60 

0 

20 

10 

Gantrisin. 

21 

17 

35 

70 

12 

C 

0 

TS. 

22 

19 

37 

53 

10 

20 

5 

TS-Ac. 

25 

25 

12 

GS 

12 

12 

8 


weeks or more after cessation of treatment, whenever possible. A cure was con¬ 
sidered established if cultures were negative 2 weeks or more after completion 
of treatment and the patient was symptom-free. Bacteriologic cultures and 
sensitivity tests on pure cultures of the isolated organisms were performed as 
reported in a previous paper. 7 

RESULTS AND DISCUSSION 

Relative frequency of organisms associated with clinical failure. Table 1 shows 
the relative frequenc 3 r with which various bacteria were isolated and the per 
cent of clinical treatment failures associated with each. Staphylococci were iso¬ 
lated in a few cases but were considered to be contaminants since all came from 
males and cultures of the urine of 15 “normal” males revealed staphjdococci in 
twelve. Lazarus and Wood 8 also feel that these organisms are contaminants. 
Perhaps in the presence of clinical symptoms and the absence of any other bac¬ 
teria they may be significant. The greatest percentage of failures was seen with 
Streptococcus faecalis, Aerobacter aerogenes, and Proteus species. These or¬ 
ganisms and Pseudomonas species were usually resistant by the disk test. 

Clinical residts. Table 2 shows gantrisin and triple sulfa to have about the 
same percentage of failures. Elkosin has a somewhat lower percentage, but the 
number of cases is so small that the difference may not be significant. Triple 
sulfa-achromycin had the lowest percentage of failures, although the patients 

7 Burdette, R. I., Plank, L. E. and Clapper, W. E.: The correlation between in vitro 
sulfonamide tests and clinical response in urinary tract infections. Antibiotics and 
Chemotherapy, 5 : 392-397, 1955. 

s Lazarus, J. A. and Wood, W. A.: Permanence of effects of modern chemotherapeutic 
and antibiotic agents in urinary tract infections, with special reference to terramvein in 
resistant conditions. Am. Pract. 3: 445-453, 1952. 
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tieatcd were infected with just as man} of the refiactory oiganisms as were 
those tieated with the sulfas alone One patient treated with triple sulfa-achio- 
mycin had a mi\ed infection with S faecahs, Pioteus and E coll which had 
failed to lespotid to tuple sulfa She was cured with triple sulfa-achromjcm 
A aeiogenes was isolated fiom anothei and two 10 day courses of triple sulfa 
failed to eradicate it Cure was effected with triple sulfa-achiomycin Three 
failures were noted with triple sulfa-achromycin One was a mi\ed infection with 
E coli, a Stieptococcus, and a Staphylococcus The otheis were an infection 
due to a E coli pieviously tieatcd with gantnsin and a mixed infection with 
Pioteus and S faecahs m which latter case the drug was withdiawn because of 
a leaction before completing the tieatment A mixed infection with Proteus, 
S faecahs and staphylococci and one w ith S faecahs failed to respond to elko 
sin Failures with gantnsin weic due to two strains of A aerogenes, and two of 
E coli infection Those with triple sulfa were mixed infections of S faecahs, 
staphylococci and E cob, S faecahs and E coli, S faecahs and staphylococci, 
and two with A aeiogenes and one each with Pseudomonas and Proteus The 
chug was withheld in the treatment of the Proteus infection because of a gen 
eralizcd diug leaction 

Seventy-fixe pei cent of the failures were due to A aeiogenes 01 S faecahs 
alone 01 m combination with anothei organism Four of the A aerogenes were 
lesistant to sulfonamides, while all of the S faecahs were lesistant Cure was 
appaientl} brought about by the triple sulfa achromjcin combination because 
of the sensitix lty of the S faecahs to the achromycin 

Xo A aeiogenes infections of the four treated with sulfonamides alone re 
sponded to tteatment Hoxxexer, foui of the strains were resistant Three A 
aeiogenes infections did respond to tieatment with tuple sulfa-achrom}cm, but 
only one of these strains was resistant Two infections due to Proteus were not 
cleared by sulfonamides, while two otheis treated with triple sulfa achromycin 
did lespond The lattei two xxere mixed infections 

This stud}’ again emphasizes the difficulty of ti eating infections due to A 
aeiogenes and to mixed infections The combination appeals to be more effec- 
tixe against each and in lower concentration than usuallj piescubed for both 
agents Some lefractoiy cases were examined foi blood and mine lex els of both 
sulfonamide and achiomycin, hut the} xxcie as high as in other subjects in which 
the infection xxas controlled 


SUMM XRX 

A total of 80 patients with unnaiy tract infections were treated with elkosm, 
gantrism, tuple sulfa and triple sulfa achiomycin Triple sulfa-achromycin xxas 
much more effcetixe than the single sulfonamides showing a f.uluic late of onlj 
12 pci cent m the treated 25 patients 
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ACUTE URINARY RETENTION DUE TO DRUGS 

SAMUEL J. SCHNEIERSON and HARRY BERGMAN 
From Lebanon Hospital, New York, N. Y. 

Of the various drugs known to influence micturition in man some are capable 
of producing urinaiy retention by interfering with the bladder emptying mecha¬ 
nism. A number of these are in wide clinical use today. For the most part these 
medications affect bladder muscle function either by altering bladder muscle 
action or by causing profuse diuresis and consequent overdistention of the blad¬ 
der. In both instances predisposing factors are important, and in our experience, 
the most significant of these are debility, recumbency and prostatism. The prob¬ 
lem of acute urinary retention following the use of drugs occurs chiefly in middle 
aged and elderly men, but we have observed it at times in .young, vigorous men 
as well as women. 

The practicing physician needs to be familiar with the potential bladder effect 
of medications which he administers or prescribes, and must assess the bladder 
status of his patient prior to administration of any one of the drugs known to be 
capable of interfering with the bladder emptying mechanism. 

In a previous article dealing with the problem of acute urinary retention fol¬ 
lowing the use of parenteral mercurial diuretics for congestive heart failure, we 
emphasized the importance of assessing bladder status, particularly in middle 
aged and elderly men, before such treatment was instituted. 1 Not a few men of 
this age distribution have bladder sjunptoms, the result of varying degrees of 
obstruction of the bladder outlet, occasioned by prostatic enlargement. Most 
of these men accept the symptoms of slowed stream, slight diurnal frequency 
and nocturia as inevitable concomitants of the aging process. Without specific 
interrogation patients often fail to mention these symptoms, in the belief that 
they are normal or unimportant. 

If a patient with already compromised bladder function is given a parenteral 
mercurial diuretic or one of the drugs to be discussed presently there is not only 
risk of acute urinary retention, but the distinct hazard that mere discontinuance 
of the medication will not suffice to restore bladder function to its previous state. 
Emergency surgery then may become necessary. On the other hand, when acute 
urinary retention from drug administration occurs in a patient with previously 
normal bladder function it is our experience that cessation of therapy is soon 
followed by re-establishment of the normal bladder state. 

Since the relation of parenterally administered mercurial diuretics to acute 
urinary retention has been considered in a previous article, 1 our further concern 
in this presentation will be limited to other drugs. 

REPORT OF CASES 

Case 1. J. C., a white man aged G3, was admitted to the hospital for acute 
coronary thrombosis and posterior myocardial infarction associated with com- 

Accepted for publication September 21, 1955. 

1 Schneierson, S. J. and Bergman, H.: Mercurial diuretics and acute urinary letention. 
J. A. M. A., 141: 382-384,1949. 
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plete A-V block and very frequent convulsive seizuies (Stokes-Adams syndrome) 
The ventnculai late was 42 pei minute Epliedrine sulfate, gi % was adnnn- 
lsteied 01 ally every 3 houis Convulsive episodes became less fiequent dm mg 
the succeeding 2 days, aftei which theie weie no fuithei seizures There was 
no histoiy of diurnal fiequency, noctuua oi dysmia On the thud hospital day 
the patient complained of minked buimng and fiequency of unnation, and 
then became unable to toid Ephedrme was discontinued, and the bladdei 
cathetouzed Digital lectal eNamination ie\ealed minimal piostatic enlaige- 
ment Seveial fnrthei catheteiizations were liecessaiy, aftei which the patient 
was able to void normally 

Case 2 M B , a white man aged Cl, had bronchial asthma over a penod of 
20 years Aside fiorn nocturia (once) there had nevei been any symptoms lefei- 
able to the minaiy tract On the daj r picceding hospital admission an alleigist 
admmisteied 0 2 cc of epinephnne subcutaneously for a seveie, asthmatic 
paioxysm The patient theieaftei was not able to void, and cathetenzation was 
peiformed at home on thiee separate occasions On admission to the hospital 
examination disclosed a moderately enlaiged, smooth prostate gland Continu¬ 
ous cathetei drainage was unsuccessful because the patient could not toleiate 
an indwelling cathetei On the day following admission suprapubic cystostomy 
was peifoimed under local anesthesia with the patient in the sitting position 
because of the continuing asthmatic state Ten dajs later a second stage piosta- 
tectomy was done At discharge fiom the hospital the bladdei status was uoimal 

Case 3 A J , a white man aged 01, was known to have had symptoms icfei- 
able to duodenal ulcei for G yeais One month pnoi to admission to the hospital 
a gastioenterologist prescubed methanthcline (banthuie) bromide, 50 mg e\cry 
6 hours, foi intiactable hiccup associated with hematemesis While the patient 
had nevei sought medical aduce for bladder symptoms, he had slight dniinal 
fiequency and noctuua (two to three times) Within soieial days, the patient 
complained of mci easing diurnal frequency, noctuua (foui times) and dabbling, 
but the medication was continued, evidently because the attending physician 
felt it to be efficacious m contioiling the ulcer symptoms and luccup One month 
aftei the onset of bladder symptoms examination disclosed a decidedly distended 
bladder and a moderately enlarged, uniform, semifirm piostate gland Metlian- 
theline (banthine) biomide was discontinued, and continuous cathetei dianiage 
instituted for a period of 4 days Removal of the cathetei was followed bj a 
return of bladdei symptoms associated with a large volume of lesidual mine 
A two stage prostatectomy was peiformed with uneventful lecoxeiy and return 
of bladder status to normal 

Case 4 G H , a white man aged 58, had a subtotal gastrectomy foi duodenal 
ulcer 3 years before admission to the hospital Foul days before admission a 
physician piescnbed oxyphenonnuu (antienyl) bromide for sjmptoms heheted 
to be due to recuirent ulcer The patient, who had pier lOUsly disiegarded slight 
diurnal frequency and nocturia (twice), soon noted increasing ficquemv and 
difficulty of micturition On the day picceding admission acute urinary letcntion 
ensued Immediately after admission examination disclosed a deeidedlv dis¬ 
tended bladdei and moderate!} enlarged, smooth piostate gland Continuous 
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bladder drainage with a Fole} r catheter was instituted, and bethanechol (urecho- 
line) chloride administered subcutaneousl} r , 5 mg. every 4 hours. Three days 
later the catheter was removed and urecholine discontinued. Acute urinary re¬ 
tention again ensued. A two-stage prostatectomy was performed, with subse¬ 
quent return of bladder status to normal. 

Case 5. A. B., a white man aged 30, was hospitalized for acute coronary throm¬ 
bosis and anterior myocardial infarction. He received large amounts of meperi¬ 
dine (demerol) hydrochloride for relief of severe anterior chest pain over a 
period of several days. There had never been any symptoms referable to the 
urinary tract. On the third hospital day the patient complained of increasing 
frequencj 1, of urination, tenesmus and difficulty in micturition. Acute urinary 
retention ensued, requiring bladder catheterization. The patient remained un¬ 
able to void, and twelve hours later continuous catheter drainage was instituted. 
The catheter was removed when the patient became ambulatory, three weeks 
after admission. The bladder status then quickly reverted to normal. 

COMMENT 

The physiology of micturition is not very clear. Its components are com¬ 
plex. 2 - 3 Normal detrusor action by cholinergic stimulation results in reciprocal 
bladder wall contraction and vesical neck relaxation. 2 Anticholinergic effect on 
the bladder is associated with relaxation of the bladder wall and vesical neck 
constriction. The explanation for this reciprocal action between the detrusor 
muscle and vesical bladder neck is unknown. 3 

The most interesting development in the field of anticholinergic drugs in 
recent .years has been the synthesis of new quarternary ammonium compounds 
which, in therapeutic doses, block parasympathetic ganglia and effector sites. 
In much larger doses they also block sympathetic ganglia and neuromuscular 
end plates. Methantheline (banthine) bromide was the first of these in clinical 
use. Its effect in the treatment of gastrointestinal disorders, chieffy peptic 
ulcer, depends upon its action in decreasing secretions and motility. It has also 
been advocated in ureteral and vesical spasm, hyperhidrosis and for the control 
of salivation. 4 - 5 

Case 3 is an example of acute urinary retention which we believe was the 
result of administration of this drug. 6 - 7 Anticholinergic effect on bladder muscle 
function and consequent relaxation of bladder wall and vesical neck constriction 
resulted in acute urinary retention in a patient with already compromised blad¬ 
der function due to prostatic enlargement. Case 4 is an instance of similar diffi- 

: Uhle, C. A. W. and Ivnoch, H. R.: Bladder dvsfunction following ingestion of thephorin. 
J. A. M. A., 146: 1319-1320, 1951. 

3 Emmett. J. L.: Neuromuscular diseases of the urinary tract. In: Campbell, M., Urology. 
Philadelphia; W. B. Saunders Co., 1954, vol. 2, Sec. 11, Chap. 1. 

4 Council on Pharmacy and Chemistry: New and nouofficial remedies: Methantheline 
bromide. J. A. 31. A., 150: 590-591, 1952. 

5 McDonough, F. E. and Hammond. J. B.: Anticholinergic drugs in gastrointestinal 
diseases. M. Clin. North Amer., 38 : 459-471, 1954. 

0 Gelfand, M. L.: Acute urinarv retention during banthine therapv. N. Y. State J. Med., 
52: 1907-191S, 1952. 

7 Waller, J. I.: Urinary retention due to banthine. J. Urol., 6B: 773-774, 1952. 
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culty attnbutod to the use of oxphenonium (antrenv 1) bionude Othei diugs of 
similar pharmacologic action, and theiefore with potentiallj the same effect on 
the bladder mechanism, me propantheline (pio banthme) biomide, diphemaml 
(piantal) methj lsulfate, methylscopolamme (pamine) methj lsulfate and tn- 
cyclamol (tricoloid) Recently a new anticholinergic drug has been advocated 
as being effective in peptic ulcer without the threat of urinary letention* 

Case 1 is an example of acute urinary retention believed to be due to admin 
istiation of eplicdime 8 a Fortunately, the patient’s bladdei status became 
normal after the discontinuance of the drag, and his comse continued unevent¬ 
fully without this oi similai medications Epinephime is larely the cause of 
bladder sjmptoms, piobably because the duration of its effect is short, 8 differing 
in this lespect from epliedrine, whose phaima ologic action is much more pro¬ 
longed Neveitheless, in case 2 we believe that acute unnaiy retention was pie- 
eipitated by the use of epinephrine 

Ephediine and congeneis intensify the non lal adreneigie innervation of the 
bladder, believed to oppose cholinergic mneivation, and therefore have an effect 
on bladder function similai to that of anticholinergic drags Other drugs in 
this category aie amphetamine (benzedrine) sulfate, phenylephrine (neosyneph- 
rme) hydrochloride, naphazolme (privme) hydiochlondc, mephencteimnie 
(wyamine) sulfate, methamphetannne (methednne) hjdiochlonde, etc 

Ganglion blocking drugs have recently come into medical use for the treat¬ 
ment of hypertension Pethaps the best known among these are hcxamethomuni 
and pentohmum taitrate (ansolysen) Both block sympathetic and parasympa¬ 
thetic ganglia Among the many side effects of hexamethomuni acute urinarj 
retention has been leported 10 Freis has stated that none of Ins patients undoi 
tieatment with pentolmnim tartrate suffeied from inability to empty the mi- 
naiy bladdei 11 

Apiesoline, likewise widely used in the therapy of hypeitension, has been 
tepoited to be lesponsible for difficulty in voiding with hyptonia of the bladder 
The mechanism of this phenomenon is not c lcar 13 

Antihistamimc drags have also been mciimmated m the causation of acute 
uiinary letention Wolfson lepoited an instance following ingestion of tupelen- 
namme (pyribenzanune) hydiochlonde 14 Uhle and Knoch mentioned several 
cases of difficult unnation and one case of acute unnaiy letention following 

* Piptal, H L 11 : 11011 , M D scientific director of Lakeside Laboratories, Inc , Mil 
waukee, Wis persontil communication 

8 Bal>cat,R M and Rml el H J Urin ir\ retention due to use of ephednne JAMA 
98- 1545-1540, 1032 

9 Boston, I N Djsuri i following si\ eases of epliedrine tlier ip) M Times, \ew A oil , 
56- 04 1928 

10 Grimson K S and others Caution with regard to use of hc\amcthomum and apres 
olinc I A M A , 149 215-220, 1952 

11 Treis, E 1) and others A clinical appraisal of pentap\ rrohdimum (M A B 2050) in 

‘ 4 ^ 1 « 540 546,1054 

ntih\pertensivc drugs \m J Med , 17 70-83 1051 
■ v and Cohen, S H B1 idder disturbances due to 
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n Wolfson S A Unnnn obstruction due to tnpelcnnamme h\drochloridc T A M A, 
140 05S 1040 
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administration of phenindamine (thephorin) tartrate. 2 We have likewise ob¬ 
served bladder sjmiptoms in a 56-year-old man given diphenhydramine (bena- 
dryl) hydrochloride for allergic rhinitis. Symptoms indicative of impending 
acute urinaiy retention cleared up after discontinuance of the drug, with rever¬ 
sion of bladder status to normal. 

The antihistamines, among other pharmacologic effects, are known to have 
anticholinergic and adrenergic actions. 16 The mechanism by which these agents 
produce bladder symptoms is believed to be an anticholinergic effect of de¬ 
trusor weakness and sphincter spasticity. 2 

Van Duzen has also listed the following antihistaminic drugs as provocative 
of bladder symptoms 16 : chlorprophenpyridamine (chlor-trimeton) maleate, 
methapyrilene (histadyl) hydrochloride, thonzylamine (anahist) hydrochloride 
and chlorcyclizine (perazil). 

There is little doubt that morphine and other narcotic drugs are important 
contributing factors in the production of acute urinary retention, especially in 
debility, recumbency and prostatism. Van Duzen et al. believe that morphine 
causes stimulation of the bladder detrusor and the muscle of the vesical orifice; 
the latter muscle is stronger than that of the fundus, and so retention may 
result. 17 

Sulfadiazine ingestion has produced acute urinaiy retention by deposition 
of crystals in the urethra at the external meatus. 18 

In our opinion, no patient with symptoms of prostatism should receive anti¬ 
cholinergic, adrenergic, ganglion blocking, antihistaminic drugs or opiates unless 
the need is compelling. Under these circumstances the smallest doses feasible 
should be prescribed, and the medication discontinued at the earliest possible 
moment. During administration of such drugs great vigilance should be exer¬ 
cised with regard to bladder status. Symptoms of increased urinary frequency, 
nocturia, slowing of urinary stream and other bladder symptoms may not be 
volunteered by the patient. The physician often can disclose their presence only 
by specific inquiry. More definitive information in regard to bladder status can 
be obtained by determining the volume of residual urine. To disregard such 
symptoms and continue with the use of a drug in any of the above categories 
may result in acute urinary retention. 

As soon as bladder symptoms appear the offending drug should be discon¬ 
tinued. Usually, in the absence of prostatism, this will suffice for the return of 
bladder function to normal, but occasionally catheterization will be necessary. 
When acute urinary retention is precipitated by a drug in a man with antecedent 
prostatic symptoms conservative measures may not suffice. Often surgery be¬ 
comes necessary. 

15 Loew, E. R.: Pharmacology of antihistaminic compounds. Physiol. Rev., 27: 542-573, 
1947. 

10 Van Duzen, R. E.: Pharmacological effect of various drugs on micturition. J. A. M. A., 
166: 1393-1396, 1954. . 

17 Van Duzen, R. E., Slaughter, D. and Winter, I. C.: Effect of trasentin and morphine 
on urinary bladder of unanesthet.ized dog. J. Urol., 44: 667-676, 1940. 

'* Biorn, C. L.: Anuria owing to urethral obstruction by sulfadiazine crystals. Calif. 
Med., 77: 196-197, 1952. 
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PARAPLEGIA, A RARE COMPLICATION OF 
TRANSLUMBAR AORTOGRAPHY 

BENJAMIN S. ABESHOUSE axo ANTONIO T. TIONGSON 
From the Department of Urology, Sinai Hospital, Baltimore, Mil. 

Ia recent years interest in translumbar aortography has increased consider¬ 
ably. The important diagnostic value and relative safety of this procedure are 
universally accepted and practiced. Because of its wide use one should expect 
to encounter some complications. In an editorial on arteriography published 
in the Journal of the American Medical Association, January 1952, 1 the state¬ 
ment is made that the consensus of opinion is that translumbar aortography is 
safer and simpler than the method of retrograde catheterization of the femoral 
artery. However, one must realize that translumbar aortography is not without 
potential danger. 

Melick and his coworkers 2 reviewed the present status of aortography and 
stressed three possible dangers attending this procedure, viz., 1) hemorrhage 
from the puncture site in the aorta, 2) necrosis of the intestines resulting from 
inadvertent injection of the contrast directly into the superior mesenteric ar¬ 
tery, and 3) sensitivity reactions to the contrast medium. Wagner and Price 3 
and Melick, Yarbrough and Boler 4 reported fatalities due to necrosis of the in¬ 
testines following the injection of 80 per cent sodium iodide into the superior 
mesenteric artery at time of aortography. 

Gould and Willson (1954) 5 made an extensive review of the various complica¬ 
tions of translumbar aortography and found the most common complication 
to be serious renal damage, which occurred in 14 cases. In 6 cases the contrast 
medium was injected directly into one renal artery with resultant severe renal 
damage and no fatalities. In 8 cases, the contrast medium was injected into 
the aorta and bilateral renal shutdown occurred, which was fatal in 2 cases. 
The majority of the 8 patients had a high aortic obstruction and several had 
severe pre-existing renal damage. Josselson and Ivaplan (1954) 6 subsequently 
reported a fatal case of anuria following translumbar aortography with neo-iopax. 

The purpose of this paper is to report another case of the unusual complica¬ 
tion of complete paraplegia following translumbar aortography. The literature 
contains very few reported cases, viz., 1) Antoni and Lindgren (1949), 7 2) 
Boyarsky (1954), 8 and 3) Baurys (1954). 9 Baurys stated that Nelson 10 was 
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1 Editorial on aortography. J. A. M. A., 148: 162, 1952. 

2 Melick, W. F., Byrne, J. E. and Boler, T. D.: J. Urol., 67: 1019, 1952. 

3 Wagner, F. B. and Price, A. D.: Surgerv, 27: 621, 1950. 

4 Melick, W. F., Yarbrough, C. P. and Boler, T. D.: J. Urol., 66: 458, 1951. 

s Gould, D. M. and Willson, J. K.: Am. J. Med. Sci., 228: 5S6,1954. 

6 Josselson, A. J. and Kaplan, A. H.: J. Urol., 72: 256, 1954. 

7 Antoni, N. and Lindgren, E.: Acta Chir. Scandinav., 98: 230, 1949. 

8 Boyarsky, S.: J. A. M. A., 156: 509, 1954. 

9 Baurys, W.: Urologist’s Correspondence Club, Oct. 5, 1954; idem, Personal communi¬ 
cation. 

10 Nelson: Quoted by Baurys, loc. cit. 
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acquainted with two additional cases occurre m Europe and Canada respec¬ 
tively. The details in these 2 cases are lack a, except tliat in both patients 
complete paraplegia developed and they sun e ! 

In the reported cases the chief symptoms o ' h complication are paraplegia 
with loss of reflexes (areflexia), loss of resp,. ( to light and painful stimuli 
(anesthesia and analgesia), loss of response to it and cold (thermanesthesia), 
and loss of bladder control. 

Antoni and Lindgren’s patient was a G8-y old man with arteriosclerosis 
and peripheral vascular occlusion. He died 3 m ths after the omet of gangrene 
of a leg that followed aortography with 70 per t mdopyraeet. 

Boyarsky’s patient was a G3-year-old man rh e\iden e of peripheral and 
retinal arteriosclerosis who complained of low > .ibdomini 1 cramps due to an 
aneurysm of abdominal aorta. Paraplegia dew mped immediately after aortog¬ 
raphy with 70 per cent sodium acetrizoate (ur> kon sodium) The patient made 
a partial recovery from the paraplegia and 2 n onths later he was ambulatory 
with crutches, but had a partial spastic pareM-, of both lower extremities. He 
regained his control of urination and had no residual urine 

Baurys’s patient was a G8-yoar-old woman with a right renal cyst. Following 
translumbar aortography (type of contrast medium not mentioned), she experi¬ 
enced complete loss of motor power and pain perception, which persisted for 
3 weeks without change when she died suddenly with a temperature of 103F of 
undetermined origin. Unfortunately, permission for autopsy was not granted. 

cash report 

H. E., a 52-year-old white man, married, painter, was referred by Dr. Joseph 
Skloven. He was admitted to the urological service of the Sinai Hospital on 
October 25, 1953 complaining of pain in both loins of 2 weeks’ duration. The 
pain was described as dull, gnawing, intermittent, and annoying. One week 
prior to admission a plain film of the abdomen was taken by his family physi¬ 
cian, and the patient was told that he had a calcified mass in the left kidney 
region and a stone in the right kidney. Hospitalization and further study weie 
advised. 

Past history disclosed treatment for lead poisoning in 1925 acquired as a 
result of his occupation as a painter. In 1926 he had an accident and sustained 
several fractured left ribs with left lung complications. He had no history of 
tuberculosis, syphilis, or allergic disease. 

Physical examination was essentially negative except for the presence of a 
firm, globular, nontender mass in the left lumbar region, which did not move 
during respiration. Blood pressure was 120 mm. Hg systolic and 80 mm. Ilg 
diastolic. The hematocrit, red blood count, white blood count and differential 
count, blood sugar, blood urea, serologic test for syphilis, urinalysis, and electro¬ 
cardiogram were within normal limits. 

On October 22, 1953, excretory urography revealed the right kidney to have 
a normal pattern, and the left kidney did not fill. There was a large calcified 
mass in the left retroperitoneal area, which was regarded as probably renal in 
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Fig. 1. A, excretory uiogram (15-minute film) showing normal right kidney and large 
calcified shadow in left renal aiea. B, aortogram showing normal blood supply of right 
kidne\ r and displaced renal artery supplying left renal mass. Calcified mass appears attached 
to kidney area. 

origin (fig. 1,-4). Barium enema and gastrointestinal series were not remarkable 
except for multiple small diverticula in the sigmoid. On October 29, 1953, cj’-stos- 
copy and retrograde pyelography were performed. There was a slight prominence 
of the posterior portion of the vesical neck due to median bar formation. The 
right ureteral orifice was normal in size, shape, and position, and was easily 
catheterized with a GF ureteral catheter. The left orifice appeared as a faint 
dimpling and could not be catheterized. On November 2, 1952 translumbar 
aortography under 2 per cent pentothal anesthesia was carried out with the 
patient in the prone position on the x-ray table. The usual No. 18 gauge long 
needle used for aortographj' was easil 3 r introduced into the aorta at the level 
of the second lumbar vertebra. A preliminary injection of 2 cc of 70 per cent 
urokon was made directly into the aorta as a sensitivity test with no reaction. 
During the injection of 30 cc of 70 per cent urokon, the patient had generalized 
convulsions, which were more marked in the lower extremities and trunk, and 
lasted about ten seconds. 

The configuration of the right renal vessels was normal. A smaller vessel is 
seen partially filled and extending upward toward the region of the left kidney. 
This probably represented the left renal artery. There is no vascular pattern 
noted around or within the previously described cjcstie calcified mass. The re¬ 
maining visualized aortic branches are grossly normal (fig. 1, B). 

The patient was returned to the ward in fairty good condition. After he had 
fulh r lecovered from the anesthesia about six hours later, he was unable to move 
his lower extremities. Examination at this time revealed complete flaccid paraly¬ 
sis of both lower extremities with loss of tendon reflexes at both knees and ankles. 
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The leaction to pam and tempeiatuie was absent below the lei el of the eighth 
thomcic vertebia The light foot could be slightly fle\ed and e\tended Sensa 
tion of v ibration and position w as good 

The next morning Di Clinton Hamson, ittendmg neuiosiugeon, exammed 
the patient and eonfirmed the afoiementioi ^d findings His mipiession was 
tlnombosis of the anterior spinal aiteiy or sp -m of this aitery following injec 
tion of the contiast medium Mechanical c< npiession of the spinal cord was 
ruled out as there was no dynamic block on ti mbai puncture done on Kovem- 
bei 4, 1953 The spinal fluid was clear and i h lei normal piessure, the spinal 
fluid sugai was 08 mg pei cent and the total lotein was 420 mg pei cent \o 
evidence of vcitebial fracture was ptesent on the ioentgi nogiams of the spme 
The patient was unable to loid and an indwelling uietliral catheter (18F Folej 
with 5 ce bag) was mseited and connected up to a McKenna tidal lrngation 
appaiatus in older to develop an automatic addei He moved his bowels in 
voluntarily m bed 

He showed a giadual and progressive impro ement foi on Xovembei 11, 1953 
the sensoiy levels of pam and temperature wtie equivocal at the level of the 
eighth tlioincic vcrtcbia and positive at the eleventh and twelfth thoiacic ver 
tebiae The response to touch and vibiation continued good Despite good 
musing care, a decubitus ulcei developed and the patient was placed on a 
Strykei flame On December 12, 1953, he could flex his right knee slightly and 
move the right foot fieely in any direction The left toe could be moved to a 
lessei degiee Pam and temperature responses icmaincd unchanged Physio- 
theiapy and massage were initiated m an effoit to pieseive and impiove the 
muscles of his legs and back 

On December 18, 1953, cystometuc study levealed a mildly hypotonic blad- 
dei with fanly good bladdei contractions and frequent uninhibited contiactions 
Bladdei sensation of fullness was absent The Foley catheter was lemoved and 
he v oided at intervals of foul to five hours aided by simultaneous manual com¬ 
pression of the bladder The tesidual mine was 40 cc 

On March 8, 1954 the patient began to complain of pam m the chest and left 
hip, and the decubitus ulcei lecuned He became anoiexic and lost weight On 
April 18, loentgenogiaphic study levealed metastases in the lungs, nbs, clavicle, 
pelvic bones, and lumbai veitebiae His course was piogicssnely downhill, and 
he expired on Apnl 27, 1954 of geneialiaed caicinomatosis 

A postmortem examination was performed about two hours after death The 
positive findings included 1) malignant Giawit? tumoi of upper pole of left 
kidney, 2) metastases to adrenals, liver, peupoital, periaortic, and inguinal 
lymph nodes, left clavicle, ribs,vertebrae, and skull, 3) encrusted cjstitis, 4) 
calcification of hydronephiotic left kidney, 5) coronary heart disease, 0) aiteuo- 
stlerosis, 7) pulmonaiy emphjsema and atelectasis, 8) benign hvpeitroplij of 
the piostate The spinal <oid was removed intact foi fmthei stud}' Caieful 
study did not reveal any thrombosis oi occlusion of theantenor spinal aiteues 
bj tumor cells or oiganired blood clot 

Histological examination of the spinal coid was mule by Di John Wagnu, 
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consultant m neuropathology, Depaitmcnt of Laboratones. “Sections from the 
lower ceivical, thoiacic and thoracolumbai spinal cord were stained with hema¬ 
toxylin and eosin. The nerve roots and meninges are apparently normal and 
without evidence of inflammatory change. In the cervicothoracic area, scattered 
fresh petechial hemonhages and model ate congestive changes were found. The 
ventral horn cells in the thoracic and thoiacolumbar areas are slightly reduced 
in number and showed pigmentary changes, particular^ in the thoracic areas. 
The doisal hoin cells were also slightly reduced in number. 

“The most conspicuous lesion is an iriegular sort of demyehnation occupying 
piincipally the ventrolateial areas of the lateial funiculi and most of the ven- 
tial funiculus thioughout all the section examined. A few iriegular aieas of 
demyelination are seen adjacent to the dorsal sulcus. The ventral aieas of de- 
myelination appear continuous with the vential nerve roots, but in some sec- 



Fig. 2 Photomiciographs A, section of thoiacic spinal cold showing aieas of demye- 
lination occupying principally ventiolateral areas of lateial funiculi and most of ventral 
funiculus B, section (low pover) of thoiacolumbar portion of spinal cord showing piesence 
of maciophages and dissolution of tissue in one lateial funiculus 
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tions. this is not too clear In one aica in the midthoiacic legion, theio is a focus 
in wInch almost complete dissolution of tissue is seen m one lateial funiculus 
Maciopliages aie seen in this aiea, which would indicate that a canty is in the 
process of foimation Theie is no intrinsic inflammatory actmt 3 r 

“The pioccss of dcmjmhnation appears to be most intense in the thoiaco- 
lumbar region xvhete it involved the rentiolatcral areas and to a lesser dcgiee 
the giay mattei of the ventral horns The ventral nerve loots aie affected with 
some slight possibility of the doisal loots also being involved along with the 
sensory pathways in the lateial funiculi One might synthesize, theiefoie, an 
nregulaily segmented motoi sensoiy syndiome with a piedommnntlj lowei 
motoi ncuion component along with a lateral and vential spinothalamic syn¬ 
drome, possiblj' of irregulai distnbution ami of callable intensity Theie is 
possibly some change in the doisal column which is difficult to detect and 
inteipiet The etiology is not evident fiom tin sections examined Theie is no 
acute process, the duiation of the lesion lien _ measmed ceitamly in terms of 
months 01 many weeks Indeed a few small amis of gliosis seem toennfum the 
chronic natuie of this pioccss ” 

11ISCUSSION 

The authois are of the opinion that the cume of the paiaplegia m this case 
was the duect toxic action of the 70 pei cent in ikon (sodium acetiozoate) on the 
spinal cold No definite thrombosis of the ant lor spinal aitery or its blanches 
could be demonstiated The pathological c\..i ination of the spinal coid ic- 
vealed a piocess of demyehnization, which w s moie intense in the thoiaco- 
lumbar region and principally involving the ventiolaternl areas of the lateral 
funiculi and most of the ventral funiculus The nutnent aitery supplying this 
portion of the cord is the antcuoi spinal artery (1 e , anterior radiuilaus magna) 
The blood supply of the spinal cord has been studied by many irnestigatois, 
particularly Kadyis 11 The latter demonstrated that the vasculat supplj of the 
spinal cord is piedominantly of a tiansveiae and segmental nature and that the 
antenoi spinal arteiy does not exist as one continuous long-ieachmg blood vessel, 
but rather is composed of a series or chain of smaller aitenes of shoiter longi¬ 
tudinal extent The spinal cord appeals to be supplied by six to eight antenoi 
radicular aitenes Their distribution is not sjmmetuuil for theie aie usually 
one oi two m the lumbai legion, one m the lowei thoracic iegion, none oi one 
in the middle thoracic iegion, one oi two m the lowei cervical legion and one 
in the uppei cervical legion The laigest aitery is the one found ill the lower 
thoracic oi lumbai portion of the coid, which is designated as the “aitenal 
radicularis magnae” by Kadyis This arteiy measuies 872 microns ill diainetei 
in the adult, is single, not symmetrical, and occurs on one side only, usually the 
left It is most frequently found m the second lumbar segment, but max be found 
m ati 3 ' segment between the eighth thoiacic and second lumbar 

With the patient in the pione position and the duection of the needle pointing 
tow aid the ventral surface of the aoita, one can readilx undeistand how a 1st go 
11 K ulyii Quoted In Antoni and Limlgrcn, loc cit 
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stream of highly concentrated medium injected under violent pressure could 
enter the arteriae radicularis magna and permit the direct toxic action of the 
drug upon the spinal cord. In this respect it is interesting to note that Hoi and 
Skjervan 12 have performed an interesting experimental study of the causes of 
spinal cord damage following aortography. They performed abdominal aortog¬ 
raphy in IS rabbits by injecting the contrast medium (20 per cent diodrast) 
through a cannula inserted into the exposed left renal artery. They found that 
the repeated injections of this high concentration of the contrast medium into 
the abdominal aorta in rabbits gave rise to toxic damage to the spinal cord as 
a result of permeation of the spinal arteries by the contrast medium. Spasms and 
paralysis of the hind parts were encountered. The cord lesions occurred when 
the animals were injected in the supine position and not in the prone position. 
It is important to note that the technique and position of the animal employed 
were not the same as those used in translumbar aortography. 

There is no unanimity of opinion concerning the pathogenesis of paraplegia 
in translumbar aortography. Antoni and Lindgren maintained that the lesion 
was caused by compression of the aorta by the pillow placed beneath the ab¬ 
domen, thereby supporting Steno’s experiment (Niels Stensen 1638-1686) on 
compression of the abdominal aorta at the level of the renal arteries in rabbits 
producing motor and sensory paralysis of the lower part of the body. Boyarsky 
was the first to attribute the paraplegia to the toxic action of the contrast me¬ 
dium on the spinal cord, and the authors concur with this opinion. 

Hoi and Skjervan have maintained that damage to the spinal cord following 
translumbar aortography may be expected theoretically under the following 
circumstances, singly or combined, viz., 1) supine position of the subject, 2) 
prolonged exposure to the contrast medium, 3) repeated injections of the con¬ 
trast medium at short intervals, and 4) pre-existing weakness of the arteries 
of the spinal cord. They pointed out that with the patient in the supine position 
the high specific gravity of the contrast medium predisposes to the high con¬ 
centration of the contrast medium with the dorsal arteries supplying the spinal 
cord. They maintained that this phenomenon is more likely to occur where 
aortography is performed by the method of retrograde catheterization of the 
femoral artery wherein filling of the dorsal branches of the aorta as well as the 
renal arteries occurs. We have failed to observe a single case of filling of the 
dorsal branches of aorta and the spinal arteries in more than 150 cases of retro¬ 
grade aortographies. Hoi and Skjervan also suggested the possible causative 
role of prolonged exposure to the contrast medium resulting from retardation 
of the bloodstream in cases of aortic coarctation, embolus or thrombus forma¬ 
tion, reduced blood pressure, abdominal compression and possibly injections 
too violently performed in a proximal direction. 

Little consideration has been given to the likelihood of spinal cord damage 
being caused by localized ischemia resulting from transient or permanent vaso¬ 
spasm of the dorsal arteries supplying the spinal cord and induced b.y the veloc- 
it 3 r of the injection on the direct chemical action of the highly concentrated 

12 Hoi, R. and Skjervan, O.: Acta, radiologiea, 42: 276, 1954. 
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(ontiast medium Accoidmg to Boyaisky, transient \asculai spasm has been 
obsei ved repeatedly follow ing the use of organa iodides, but no case of peimanenf 
thrombosis has been repotted although such cases have occuired following the 
use of inorganic (sodium) iodides Goodwill md Waltei 13 bare successfully 
employed themtra-aoitic injection of i to 6 cc of 1 pei tent pi ocaine immediately 
before injecting into the aorta 20 to .30 cc of the contrast medium in oidei to 
pievent the brief clamping pains in the abdomen and low'er extiennties, which 
aie due to tiansient arterial spasm caused by the lrntating effect of the oigame 
iodide contiast medium 


CONCLUSION 

A lare complication of translumbar aortofi ipliy chin at termed by sudden 
onset of paiaplegia with aieflexia, theimanesthcsia, and loss of bladdei and lec- 
tal control is leportcd The complication occuned 0 horns aftei the injection 
of 70 per cent urohon sodium into the abdominal aorta The procedure was 
done m the usual mannei and all the customaiy precautions weie employed 
Although this is the fourth authentic case lepiirted in the liteiatuie, the authois 
me inclined to believe that the true incidence of this complication is gieatei 
than these reports indicate 

The authors believe that the cause of the paraplegia was the spinal cord changes 
pioduced by direct toxic action of the highly concentiated contrast medium 
which leached the spinal cold thiough the antenoi spinal artenes and its col- 
lateial branches The possible etiological lole of a transient oi peimanent laso 
spasm or thiombosis of the spinal aitery cannot be completely excluded despite 
the fact that no evidence of vasoconstnction oi thrombosis was found in the 
pathological examination of the affected tissue 
The authors reaffirm then belief that tianslumbji .autography is a i electnel\ 
safe and simple ptocedure, but its use as a diagnostic jnoceduie must always be 
caiefully evaluated in any gi\en case The possible complications of tills pio- 
ceduie must always be boine in mind 

100 TF Monument St, Baltimore 1, Aid (B S A ) 

11 Goodwin, W E and Waller li C Angiography, i: 410, 1053 
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THE AUTOPSY INCIDENCE OF UREMIA: ITS 
CLINICAL IMPLICATIONS 

JACQUES B. WALLACH, MACELLIS GLASS and ALFRED A. ANGRIST 

From the Departments of Pathology, Albert Einstein College of Medicine, Bronx, N. Y., Queens 
General Hospital, Jamaica, N. Y. and Bronx Municipal Hospital Center, Bronx, N. Y. 

Uremia has long been a well recognized clinical entity. It is known that various 
diseases of the genitourinary tract and extrarcnal factors may play a part in its 
cause. It is difficult to find the percentage of uremic cases due to such diseases in 
the standard textbooks or in the recently available literature. 1 Recent advances 
in understanding of fluid and electrolyte balance and the development of the 
artificial kidney, as well as the current successful application of more extensive 
surgical procedures, make it desirable to have more accurate information con¬ 
cerning the incidence of medical and surgical lesions of the genitourinary system 
which may cause uremia. The knowledge of the exact mechanisms involved and 
which of these may be reversible by medical and surgical therapy should be re¬ 
evaluated in view of current trends in medicine and surgery. 

MATERIAL AND METHODS 

In order to further study the problem of uremia, a series of 8002 consecutive 
cases autopsied at the Queens General Hospital from 1935 to 1949 inclusive were 
reviewed. Four hundred and seventy-eight (6 per cent) of these were considered 
to be examples of uremia and were selected according to the following criteria. 
In most of these cases the prosector considered that uremia was present clir 
ically and pathologically; these records showed confirmatory evidence clinica 
(e.g., elevated blood urea nitrogen, uremic frost, etc.) and pathologically (e.- 
characteristic lesions in the pericardium, colon, pancreas, lungs, etc.), and 
morphological changes were recent; there were no other factors sufficiei 
themselves to explain these clinical and/or pathological findings. In some 
cases selected for this studj r the prosector did not state that uremia was 
but a review of all the clinical and the pathologic findings in the p occ 
severe and extensive renal lesion made this diagnosis inescapable. Only 
the cases included in the present series showed clinical and corroborative 
logical evidence of uremia in the absence of severe lesions in the ki 
elsewhere in the genitourinary system. 

The following groups of cases did not meet the aforementioned criteria 
therefore not included in the present study: 1) An_y severe renal or p 
lesion in which the clinical course was too acute to permit adequate wr 
uremia (e.g., blood urea nitrogen was not performed) and in which the. 
clearcut corroborative evidence of uremia morphologically (e.g., ureiri 
ditis, uremic penumonitis, uremic changes in the pancreas). 2) Also excli 

Accepted for publication September 21, 1955. 

1 a) Bell, E. T.: Renal Diseases. Philadelphia: Lea and Febiger, 1950. 

b) Herbut, P. A.: Urological Pathology. Philadelphia: Lea & Febiger, 1952. , 

c) Anderson, W. A. D.: Pathology. St. Louis: C. V. Mosby, 1953. 
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Table 1 . Ctutsc nf uremia in 478 rat.es 



Per cenl 

Cancer.. 

15 

Post-renal and infection 

39 

Benign nephrosclerosis 

13 

Glomerulonephritis 

11.5 

Malignant nephrosclerosis 

7.3 

Combined causes 


Post*renal and infection with others 

9.S 

Nephrosclerosis with otheis 

9 6 


those cases in which clinical and pathological findings did not substantiate a 
diagnosis of uremia made by the clinician. 

The constant degree of uniformity in the evaluation and categorization of these 
cases is worth emphasizing since the gross organs, the microscopic sections and 
the classification of each case were reviewed by one of the authois (A. A. A.) 
within one or two weeks of the time that the autopsy was performed. 

However it should be understood that a certain amount of personal judgment 
is necessary because of the loose definition of uremia which makes it difficult to 
differentiate from a terminal uremic-like state or azotemia in some instances. 
Thus a patient may die with evidence of uremia but not because of uremia. From 
a study of the genitourinary system alone, it is ordinarily not possible to evaluate 
the severity or duration of uremia. 

The present study is limited to the morphologic aspects, and no discussion is 
attempted of the biochemical, endocrine, or other mechanisms involved. 

The most frequent causes of uremia are listed in table 1. Some cases had more 
than one renal lesion, and therefore are included in several categories. The total 
percentages given in the tabulation would thus exceed 100 per cent, even though 
seveial smaller miscellaneous groups are not tabulated. 

RESULTS AX’D COMMENT 

Uremia, as defined here, oocuired in G per cent of 8,002 consecutive autopsied 
cases at a large general municipal hospital from 1935 to 1949, inclusive. 

Cancer was responsible for 15 per cent of all of the cases of uremia. These were 
usually instances of pelvic carcinoma which resulted in obstruction of the urinary 
system, most often with associated infection. Since most of these carcinomas 
originated in the prostate, bladder or uterus, the older age groups were most 
affected. This group will attain greater significance because of the increasing pro¬ 
portion of the population in the susceptible age periods. Because of the much 
greater frequency of carcinoma of the prostate, the ratio of men to women in this 
group was more than 4 to 1. Uremia due to replacement of the renal parenchyma 
itself by tumor is exceedingly raiev 

Instances of urinary tract obstruction and infection not due to carcinoma of 
the genitourinary system account for 39 per cent of all cases of uremia. In an 

2 Wallach, J. IS , Sclmrfman, W B. and Angrist, A. A.: J. Urol., 67: G23, 1932. 
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CLEARANCE WITHOUT PROLONGED INFUSION, WITH ONLY ONE 
CLEARANCE PERIOD, A NEW CLEARANCE FORMULA, AND 

WITHOUT A CATHETER 


HANS CLAUSEN 


The tests which have resulted in a different clearance method were carried 
out with PAH clearance (C PA h)*, but they also apply analogous^ to inulin 
clearance (Ci n ) and every corresponding method. In addition, these new results 
also permit corresponding conclusions with respect to all subsequent formulae 
which contain C PAH and Cm- Only T mPAH and P mG iucose and analogous methods 
actually have a certain independence. 

When changing the clearance it was our aim, first, to stabilize the results, 
and also the normal values, and second, to simplify the method for the patient, 
the physician and the laboratory. 

We inject the test substance only once in most cases, 3.0 gm. mostly being 
sufficient in the case of PAH. Where, contrary to expectation, almost every¬ 
thing has been discharged in the second hour we recommend a repetition, during 
which a quantity of 2 gm. of PAH is subsequently injected in the thirtieth minute. 
But this will only happen here and there in the case of young, healthy persons. 
Whoever wishes to adhere to prolonged infusion may do so, but he should dis¬ 
continue the same some 10 minutes befox-e the beginning of the clearance exami¬ 
nation. Prolonged infusion should not disturb the clearance. Full information 
on this subject will be found in one of our other publications in the Medizin- 
ische Monalsschrift. The only possible advantage might be to apply high doses 
of the test substance in a very careful and creeping-in manner. For the principle 
of the clearance methods prolonged infusion is dispensable and even a hindrance. 
Where a great delay in dischaiging is to be expected, only up to 1 gm. of PAH 
may be given. After application it will suffice to carry out only one clearance 
period if 4 conditions are fulfilled, namely: 1) Clearance must be cai-ried out be¬ 
tween the sixty-fifth and ninety-fifth minute. 2) The patient must remain lying 
in the dorsal position and must not move. 3) No medicines should have previously 
been administered which might have a disturbing influence. 4) The cannulas 
must be kept free from test substance. 5) It is recommended to then carry out 


clearance by the following formula: 

Clearance = 


U’Y 

(Pi ~ P 2 ) * log e 
(log Pi - (log P 2 ) 


Under these conditions it will even be possible to work with spontaneous urine, 
the only difference being that point 1 above will have to be changed in that the 

Accepted for publication July 29, 1954. 

* We used the sodium salt of p-amino hippuric acid which is marketed under the name 
of “nephrotest” by Cassella Farbwerke Mainkur Aktiengesellschaft, Frankfurt (Main) 
Fechenheim, Germany. This preparation has proved to be well tolerated, gives precise 
clearance results and also proves to be very reliable also in the analytical determination 
according to the method of Bratton and Marshall (J. Biol. Chem., 128: 537, 1939). 
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clearance period is extended beyond the ninety-fifth minute. However, working 
with spontaneous urine entails a number of further sources of error. It is there¬ 
fore recommended to wait, before evaluating the results with spontaneous urine, 
until all other factors which influence clearance, have been very carefully studied 
with the catheter method. 

P should not be calculated from the mean time of two values, and P should 
also not be measured only once in the middle of the clearance period. It would 
require a lengthy explanation why that would lead to incorrect results for phj'sio- 
logical and mathematical reasons. We shall therefore revert to this matter in a 
later publication. In the field of clearance there remain a large number of ques¬ 
tions to be clarified, and the question of dosage of the test substance is one of 
them. There are still some points which I myself do not yet fully understand. 
It would require a large series of very cumbersome tests to find a solution to 
all these questions. I already have a plan before me for the manner in which 
these tests should be carried out. 

The most interesting results are undoubtedly to be expected from the further 
research work with respect to the kinetics of concentrations in the body fluids. 
We ourselves shall shortly make a contribution to this subject in the English 
literature. 

Nortorf ( 24B ), Hohcnwcstcdtcr Sir. S, Germany 
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provides gratifying relief in a matter of minutes 


Painful sjmptoms impel the patient with acute or 
chrome pjelonephritis, cystitis, urethritis or prostati¬ 
tis to seek, jour aid In the interval before antibiotics, 
sulfonamides or other antibacterial measures can 
become effective, the nontoxic, compatible, analgesic 
action of PwuDlUM brings prompt relief from urgency, 
frequency djsuria, nocturia or spasm At the same 
time, Pmudium imparts an orange-red color to the 
urine which reassures the patient U«cd alone or in 
combination with antibacterial agent*, Puiidium may 


be readilv adjusted to each patient by individualized 
dosage of the total therap) 

SUPPLIED In 0 1 Cm (1J$ gr ) tablets in vials of 12 and 
boitles of 50, 500, and 1,000 

Ptbidicm »j the reentered trade mark of Fiepera Chemical Co , Inc , for 
its brand of pheny la.o-diammo-pyridine JICl Sharp & Dohtne, Dmnon 
of Merck & Co , Inc sole distributor in the Lotted States 

SIURP & DOI1ME 

Philadelphia 1, Pa 
Division of Mfrck & Co , I*tC. 
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Organisms Killed in 15 Minutes 
by Detergicide, 
in solutions shown at 20° C. 


Pseudomonas Aeruginosa 1:3600 

Proteus vulgaris 1:9000 

Salmonella pullorum 1:11500 

Shigella Sonne 1:11500 

Klebsiella pneumoniae 1:10500 

Streptococcus pyogenes 1:9000 

Aerobacter aerogenes 1:8500 

Escherichia intermedium 1:9200 

Sarcina lutea 1:36000 

Alcaligenes faecalis 1:39600 

Streptococcus agaladiae 1:8500 

Streptococcus salivarius 1:23900 

Streptococcus milis 1:79000 

Micrococcus pyogenes 

var. albus 1:46000 

Micrococcus pyogenes 

var. aureus 1:22700 

Neisseria catarrhalis 1:79000 

Escherichia coli 1:11800 

Salmonella typhsa 1:29000 

MOLDS and YEAST 

Sacchoromyas cerevissiae 1:1980 

Streptomyces gedanensis 1:1480 

Actinomyces gedanensis 1:1480 

Trichophyton schoenleini 

(Achorion schoenleini) 1:1300 

Trichophyton menlagrophytes 
(Trichophyton inler- 
digitale) 1:1000 

Microsporum oudouini 1:1100 

Crytococcus neoformans 1:1300 

Candida albicans 1:1480 

These critical Kilims dilutions arc not to 
be taken as dilutions at which Detergicide 
should be used. Use orly dilutions shown 

in Instructions. 


Cleans... Disinfects... 
Deodorizes... 

...and costs less than 1.2c a quart 

EFFECTIVE Rapid action against common 
bacteria and fungae. 

SAFE A 1:4000 solution of Detergicide will 
not harm membranes of urethra or 
bladder. Contains no cresol, phenol, 
mercury, iodine, alcohol, hypochlorite 
or free chlorine. 

TIME SAVING Detergicide by its penetrating, emul¬ 
sifying and detergent action reduces 
the time required for scrubbing 
and soaking. 

NONCORROSIVE Will not harm plastics, metals, rubber 
or glass. The powder contains a rust 
inhibitor. Recommended by maker of 
instruments with lens systems. 

DEODORIZES Detergicide actually removes odors. 

CONVENIENT Instruments in tray of Detergicide 
are always ready for immediate use. 

Send for trial supply and literature. 


C. R. BARD , INC. 

SUMMIT. XEW JERSEY 

Distributors for United States Catheter & Instrument Corp. 


m 

& 


Detergicide, a highly concen¬ 
trated form of benzalkonium 
chloride plus a non-ionic 


detergent, is available as a 
liquid; and as a powder con¬ 
taining a rust inhibitor. 


POWDER — In a package to make 1 gallon. 50 packages per box. 
LIQUID —Concentrate in bottles of 8 fl. or., 16 fl. or. end 1 gal. 
Only 2.5 cc makes 1 gallon. 


THE JOURNAL OF UROLOGY 


2D 


A New 



For Topical Antisepsis* 

CLORPACTIN® WCS-90 

brand of monoxyclilorosene 

BACTERICIDE NON-TOXIC 

FUNGICIDE NON-IRRITATING 

VIRUCIDE NON-ALLERGENIC 

SPORICIDE in use concentrations 


Available in boxes containing 5-2gm bottles 

(each bottle sufficient to prepare one quart of solution). 


% Lattimer, John K., and Spirito, 
A. 1.; Clorpactin for Tubercu¬ 
lous Cystitis. Journal of Urol¬ 
ogy, Vol. 73, June, ‘55. 


Wolinsky, E., Smith, M. M., 
Steenken, W., Jr j Tuberculo- 
cidal Activity of Clorpactin, 
a new Chlorine Compound. 
Antibiotic Medicine Vol. I No. 
7 July, *55. 


Swonker, W.tA.»jThe Use^of 
Clorpactin WCS 90 as fan 
Antiseptic in Surgery. Amer. 
Jml. of Surgery, Vol. 90, July, 
‘55. 


Literature upon request 

GUARDIAN CHEMICAL CORPORATION 

38-15 30th St., Long Island City, N. Y. 
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ELKOSIN® (sulfisomidme CIBA) 


C I B A Summit, N. J. 


MEDICAL HORIZONS TV 


Monday RM. ” 

Sponsored by CIBA ^ 
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PROVE IT TO YOURSELF 
WITH THIS SIMPLE TEST! 



Saline 


Cytal 

a_>- 


Snline 

Cytal 






€> 



during T.U.R.’s 

Cytal* 

prevents troublesome 
clot formation 

Set up two beakers, into one, pipette 4 cc 
whole blood and 16 cc normal saline, into the 
other, 4 cc whole blood and 16 cc Cytal di¬ 
luted 9 to 1 Add 2 cc thromboplastin extract 
to each beaker 

Next, immerse a resectoscope loop into each 
beaker and leave for 7 minutes 
You can quickly see the results when you raise 
the loops the saline suspension allows the 
formation of a clot on the loop but there’s no 
evidence of clot formation on the loop in the 
Cytal solution 

The convenience and safety of Cytal as a uro 
logical irrigation fluid becomes readily appar¬ 
ent There’s no delay resulting from trouble¬ 
some clots forming on the loop, plus the fact 
that at the bleeding point the venous ooze read¬ 
ily can be seen and fulgurated 


t 


i Saline 




(unretouched photographs ) 


As / your Hospital Pharmacist 
io put in a supply of Cytal for you 

Cutter JCoWulone* 

1HKKIIT CMI’OIKIA 




* **v, 


) 


*T M Cytal is a concentrated solution of hejctfol* and porabens 
ready for immed ate irrigation when d luted with nine parts dls 
t lied water Concentrated Cytal is available in I liter sterile and 
pyrogen free Saftlflasks © 
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THIO^ULFIL 
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Brqnd of solfqmethyltMqdlazoIe 


safest, mosfj effective sulfonamide 

for urinary tract infections 


The high degree of soIi)bility"cifO‘5'hiosu!fi^ , combined with 
its high bacteriostatic activity and low acetylation rate insure 
rapid and effective action with virtually no side effects . 


V 


/ 

Ayerst Laboratories • New York, N. Y. • Montreal, Canada 
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Radon 

When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our radon implants are ALL 
GOLD—24 Karat—and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request. 

RADIUM CHEMICAL COMPANY • Inc. 

161 East 42nd Street, New York 17, N. Y. 
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NOW- LIGHT INSURANCE! 

If you have had the experience of a lighting battery failure during a cystoscopy 
or resection, you will especially appreciate our newly developed 7100* battery. 

This National battery is rechargeable ... can be maintained at 4V. peak-power 
... puts an end to avoidable, embarrassing lighting failures. A visual indicator shows 
at a glance the amount of available service. A built-in clear reading voltmeter gives 
you accurate control for longer bulb life. Also built in is a short circuit buzzer that 
instantly signals a defective cord or instrument. It uses no dry cells with the disadvantage 
of uncertain age. Instead the 7100 battery with built-in charger serves continuously just 
like your reliable car battery and with no expense other than the trifling cost of an 
occasional overnight charging. 

It is ground-free, shock-proof and non-spillable. Storage cells last years, can be 
economically replaced. The handsome molded case is sturdy, with tough, scratch-proof 
exterior. Tignt gripping spring action terminals accept all makes of cord tips. 

This new efficient lighting battery gives you real light insurance. And it will pay 
for itself quickly because of low maintenance. 

It is now available through some National surgical supply dealers. To avoid any 
disappointing delay we invite you to order promptly. It has already been demonstrated, 
wherever shown ... this battery is wanted on sight. 

Price is Moderate For A.C., 1TOV., 50-60 cycles only. 

•Patent pending 


NATIONAL. ELECTRIC INSTRUMENT CO., INC. ELMHURST 73, N. Y. 
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precision and 
performance 


B_AJEFiID 

RIB-BACK 

SURGICAL. BLADES 


BARD-PARKER RIB-BACK SURGICAL BLADES 
are preferred by the Profession .. . because they know 
that each blade, through continuous inspection—meets 
every specification. 

And, there are other traditionally good reasons why 
there is a preference for B-P RIB-BACK SURGICAL 
BLADES . . . they are always dependable and highly 
economical in performance. 

Ask your dealer 

BARD-PARKER COMPANY, INC. 

Danbury Connecticut, U.S.A. 
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ATTACKS IN 3 WAYS 

1. Provides rapid and high nit combination , 

sulfa concentration in the urine. Su,famo ’ hyl,h:adiozo,e ., °' iU " aJ S 

provides a 2-prong 
attack on the infection 

2» Provides adequate sulfa andresuitsh 

blood levels in the infected ..... . effective few miia 

tissue not reached by the high , **T f *|»* 

# solubility and safety 

sulfa concentration in the urine. 


provides a 2-prong \ 
attack on the infection 
and results in 
effective low sulfa 
dosage , high 
solubility and safety 


3. Provides fast symptomatic Alodyn „ (stuortbrandof 

relief making the patient more phe-yiaio-diaminopyridiMHci) 

Azoayne imparts an orange-red 

comfortable. co|or ,o ,he nine. 
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BAKELITE—METAL COVERED—SHORT or LONG BEAK 
CUTTING LOOPS—CORDS—STONE BASKETS 
8-70 DAY RETURN SHIPMENTS 

GREENWALD COMPANY 2688 DeKALB ST. GARY, INDIANA 


RADON 



SEEDS 



OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends. In this type of seed, illustrated here highly magnified, Radon 
is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us. Inquire and order by 
mail, or preferably by telegraph, reversing charges. 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK 17, N. Y. 
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pLYMYXIN B —BACITRACIN OINTMENT 


For topical use: in '/« oz. and 1 oz. tubes. 
For ophthalmic use: in '/• oz. tubes. 


? BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tucftahoe, N. Y. 





and broad-spectrum, vitamin-fortified 



BRAND OF TETRACYCLINE HVDROCtfLQRlOe YNTH VITAMINS 


homogenized mixtures 



ready to use... 
readily accepted... 
rapidly absorbed ... 
(therapeutic blood levels 
within one hour) ... 
rapidly effective... 

Delicious, unusual blends 
specially homogenized to 
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Male Enuresis Controlled By 
Collection or Occlusion 


Comfortable McGuire Urinal 
Weighs only 3 ounces 

ATIENTS welcome this new, 
McGuire Urinal because of its 
light weight and comfortable elastic 
belt and leg bands. 

A conical penile sheath is easily 
cut to fit so there is no leakage even 
when sitting or lying down. 

It is easily emptied at the bottom 
or attached to Bard leg bag or to 
bedside drainage tube. 

The McGuire Urinal is available 
in 3 belt sizes—Small, Medium and 
Large. A urinal with half the capac¬ 
ity is available for boys. 


Malleable Cunningham Clamp 
Easily Shaped to Fit 

M ANY thousands of patients 
have found the Cunningham 
Clamp effective and comfortable. 

The rubber covered metal frame 
is easily shaped by the fingers to the 
proper contour. Further adjust¬ 
ment is possible with the ratchet 
catch which also guards against 
accidental opening. 

Sponge rubber pads on top and 
bottom help to prevent undue re¬ 
striction of blood vessels. 

The Cunningham Clamp is avail¬ 
able in four sizes—Infant, Juvenile, 
Regular and Large. 
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specific 

Cough 

suppressant 

effect 

Ten milligrams of Romilar equal 
fifteen milligrams of codeine. 

Yet Romilar is non-narcotic - 
does not cause nausea, constipation, 
drowsiness, or addiction. 

Tablets; Syrup; Expectorant (w' 
Ammonium Hydrochloride). 

Romilar® Hydrobromlde - brand of dext rouethorphon hydro » 


Original Research in Medicine and Chemistry 
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Lest salesman ... a customers 



A*Jc th a surgical dealer who 
normally supplies your cysto- 
scop/c neec/s fo show you an/ 
of ihese National products: 
c/sfoscopes... 16, 22, 24 fr., 
forward oblique c/ifo-urefb- 
roscope 24 fr . and replace* 
meat telescopes 21 fr. 



I obtained a National Cystoscope, used it several times, 
passed it around among my colleagues, aslted them to use 
it, and recorded their opinions. The opinions concerning this 
instrument are highly favorable and my personal opinion is 
that it is a very superior instrument... it seems to be of very 
rugged construction and when put to the clinical test that my 
colleagues and I put it to, it stood up extremely well and 
gave good service ... another advantage ... the enclosure 
for the light bulbs is made of nylon and will not break... 
it is a step forward because those who have had the un¬ 
pleasant experience of breaking one of these glass enclosures 
have been quite dismayed over having broken glass in the 
urinary bladder. 

The optical system I would rate as excellent. In fact, superior, 
(regarding) clarity, light transmission and the field of vision 
... an additional advantage is that it is cheaper. 


(The above Is an abstract af o fetter from a Professor of Urology.) 


NATIONAL ELECTRIC INSTRUMENT CO. f INC. 

ELMHURST 73, N. Y. 
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MAJOR ADVANTAGES: Acts directly on smooth muscle, not inac¬ 
tivated by cholinesterase, effects are reversible with atropine. 


Uradko* 
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(bETMANECHOL CHLORIDE U S P MERCK) 


® 

CHLORIDE 


Prophylactic use of URECHOLINE minimizes postoperative ab¬ 
dominal distension and constipation due to atonic gastrointestinal 
musculature. Used therapeutically, improved gastrointestinal 
tone and increased peristalsis with expulsion of flatus follow ora! 
administration, often within 30 minutes. In the lower bowel, 
URECHOLINE acts by stimulating the colon and sphincter, 
causing contraction of the smooth muscles of the colon and 
relaxation of the anal sphincter. 

other INDICATIONS: Postoperative and postpartum urinary reten¬ 
tion, hexamethonium-mduced side effects, megacolon. 
supplied. 5 mg. and 10 mg. tablets, bottles of 100; 1-cc. ampuls, 
each containing 5 mg. of URECHOLINE Chloride. 



Philadelphia 1, Pa. 
Division of Merck & Co , 


(In writing to advertisers, please mention the journal—it helps.) 





THE JOURNAL OF UROLOGY 


COMPARISON OF MAJOR HORMONAL EFFECTS OF ANDROGEN AND ESTROGEN ALONE AND IN COMBINATION 


Effects 

Androgen 

Estrogen 

Androgen plus Estrogen 
(Deladumone) 

Metabolic Functions 

Protein tissue anabolism 

Bone tissue anabolism 

Psychic and nervous 
system equilibrium 

4 4 4 

4 

+ + 

4 

4 4 4 

4 + 

+ + + 4 

4 4 4 4 

4 4 4 4 

Hormone Homeostasis 

Production of gonadotropin FSH 

LH 

Lut.H. 

- 

- - - 

- - - - 

Genital Organs and 

Accessory Sexual Structures 

Maleness 

Femaleness 

+ 4 

4 + 

o 

o 

+ stimulated, — inhibited, O neither stimulated nor inhibited. 



i new metabolic hormone preparation for enhanced 
herapeutic potential, greater safety and simplicity 


eladumone is Squibb testosterone enanthate and Squibb estradiol valerate combined in the most effec- 
ve therapeutic proportion (approximately 20:1, by weight). With a single intramuscular injection—every 2 
) 4 weeks 1 —Deladumone provides a balanced and integrated total metabolic effect. Deladumone assures-. 

an increased potential for... * protein and osseous tissue anabolism 

* correction of menopausal symptoms and hormone 
imbalance in the climacteric 

a diminished potential for...* unwanted stimulation of genital organs and 

accessory sexual structures 


eladumone is indicated in: The menopausal syndrome; 
steoporosis in males and females. 

eladumone is supplied in vials of 1 and 5 ml., each ml. 
ontaining 90 mg. testosterone enanthate and 4 mg. 
stradiol valerate. 

Skeels. R. F., and Shelton, E. K.: Clinical Research Proceed- 
' ings 3:125 (April) 1955. 

OELtSTBOGEN*. , OELATCSTRYL‘© AND ‘DELADUMONE* ARE SQUIBB TRADEMARKS 


ALSO AVAILABLE Delestrogen (Squibb Estradiol Valerate) 
for timed action that ideally matches the estrogenic phase 
of the normal menstrual cycle (injectable). Vials of 1 and 
5 ml., each ml. containing 10 mg. estradiol valerate. 
Delatestryl ISquibb Testosterone Enanthate), depot prepa¬ 
ration for prolonged anabolic and androgenic effects 
(injectable). Vials of 1 and 5 ml., each ml. containing 
200 mg. testosterone enanthate. 

Squibb a nameyou can trust 
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FOR EFFECTIVE LONG-TERM MAN¬ 
AGEMENT OF CHRONIC URINARY 
TRACT INFECTIONS 

Mandelamine is effective, safe and spe¬ 
cific in prophylaxis and treatment, even 
when used for prolonged periods. It 
sustains the patient in comfort by act¬ 
ing against both gram-positive and 
gram-negative organisms. 


Supplied: Mandelamine Haf- 
grams—0.5 Gm. (7% gr.) each, 
enteric-coated tablets, the new 
convenient dosage form for 
greater patient convenience, 
better patient cooperation. 

Mandelamine 0.25 Gm. (3% gr.) 
each, enteric-coated tablets, for 
patients who require smaller 
doses, or prefer taking the 
smaller tablets. 


M-2ZOO 


NEPERA CHEMICAL CO., INC. 
Pharmaceutical Manufacturers 
Nepera Park, Yonkers 2, N. Y. 
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BARD 

u.s.c.i. Woven Catheters 


Easily Introduced 

because of proper flexibility and glassy-smooth surface. 
Adequate Drainage 

because of uniform lumen and woven eyes. 

Size Selection Easy 

because of patented color banding on smaller sizes 

(Keg. U. S. Pat. OIL 5350GI). 

Dependable Service 

because of fine materials and workmanship. 

c. k. BARB, live. 

summit. New Jersey Long Life because repeated autoclaving or boiling 

causes no damage. Easily cleaned, disinfected and deodorized 
in cold solutions of Detergicide®. 


\ 


/ » 



setting new standards 


ETHICON 


sutures 
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New suppositories eradicate 
urethral infection and pain 


The suppository this patient inserted at ho me 
this morning Keeps her comfortable all day 
and allows her to follow her normal routine 
new—the only antimicrobial urethral suppository 
fast —prompt relief of pain and burning 

sure —the nitrofuran, Furacin, eradicates most bac¬ 
teria common to urethral infections 
eesi/—patient inserts suppositories at home 
safe —only rare irritation in over 340 reported cases* 
proved —"the suppository method of medication has 
proved its worth”* 

Prescribe for bacterial (granular) urethritis, for 
topical anesthesia and prophylaxis of infection before 
and after instrumentation 

Formula 0 2% Furacin (brand of mirofurazone) and 2% diper- 
odon*HCl m a water miscible base Sealed in foil Box of 12 

to prevent cross-infection 





© 


Use the urethral suppositories with furacin vaginal 
Suppositories to prevent urethrovaginal cross infection 

Formula 0 2% Furacin (brand of nitrofurazone) in a water miscible 
base Sealed in yellow foil Box of 12 



SUPPOSITORIES 


•Yeuncblood V 11 : 3 Urol 70 826 1853 _—- 

EATON LABORATORIES, Norwich, N Y o.n^Jr 


NITROFURANS 


a new class of antimicrobials 
neither antibiotics nor sulfas 
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NOW- LIGHT INSURANCE! 

If you have had the experience of a lighting battery failure during a cystoscopy 
or resection, you will especially appreciate our newly developed 7100* battery. 

This National battery is rechargeable ... cap be maintained at 4V. peak-power 
... puts an end to avoidable, embarrassing lighting failures. A visual indicator shows 
at a glance the amount of available service. A built-in clear reading voltmeter gives 
you accurate control for longer bulb life. Also built in is a short circuit buzzer that 
instantly signals a defective cord or instrument. It uses no dry cells with the disadvantage 
of uncertain age. Instead the 7100 battery with built-in charger serves continuously just 
like your reliable car battery and with no expense other than the trifling cost of an 
occasional overnight charging. 

It is ground-free, shock-proof and non-spillable. Storage cells last years, can be 
economically replaced. The handsome molded case is sturdy, with tough, scratch-proof 
exterior. Tight gripping spring action terminals accept all makes of cord tips. 

This new efficient lighting battery gives you real light insurance. And it will pay 
for itself quickly because of low maintenance. 

It is now available through some National surgical supply dealers. To avoid any 
disappointing delay we invite you to order promptly. It has already been demonstrated, 
wherever shown ... this battery is wanted on sight. 

Price is Moderate For A.C., 110V., 50-60 cycles only. 

•Patent pending “1 Approve, 

NATIONAL ELECTRIC INSTRUMENT CO., INC. elmhurst 73. N. Y 
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CLORPACTIN WCS-90® 


brand of monoxychlorosene 
BACTERICIDE . FUNGICIDE • VIRUCIDE • SPORICIDE 
NON-TOXIC • NON-IRRITATING • NON-ALLERGENIC 

in use concentrations 

Available in boxes containing 5-2gm bottles 
(each bottle sufficient to prepare one quart of solution). 

1 O'Conor, Vincent J.; Clorpactin WCS-90 in 2 lattimer, John K. and Spirito, A. L; Clorpactin 
the treatment of interstitial cystitis. Quarfer/y for Tuberculous Cystitis. Journal of Urology, Vo!. 
Bu//ef/n Northwestern Univ. Med. School, Chic., 73, June, ’55. 

1955, Vol. 29, No. 4, Page 392, Winter Quarter. 

Literature and samples available upon request 
on your prescription blank or letterhead 

GUARDIAN CHEMICAL CORP. 

38-15 30th $t. # Long Island City, N. Y. • Dept. J1 
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COMPONENTS 

COMPLEMENTARY ACTIONS 
WAY CONTROL 

— In urinary tract infections— 

NOW . .. both pain and infection 
are brought under quick, safe 
control at their source by the 
speedy, dual-action of the 
component drugs in— 

- - “ * 


RELIEVES LOCAL PAIN BY LOCAL ACTION 

Phenyiazo diamino pyridine HC1—enjoys a long clinical history 
as a local (not unwanted systemic) analgesic to the urogenital 
mucosa Relief from burning, pain frequency—in minutes m 
90 per cent of cases 

REMOVES LOCAL INFECTION BY LOCAL ACTION 

Sulfacetamide-sulfonamide of choice in urinary trad infections 
—unusually high solubility in acid urine so prevalent in patho¬ 
logical mfedions-hence (1) effective in 93 98 per cent of cases 
involving mixed organisms, and (2) safe—no kidney damage, 
no renal concrelions, no anuria 


INDICATIONS: 



; cystitis, pyelitis, urethritis (nonspecific), prostatitis, pain and 

infection associated with kidney stones, urinary prophylaxis 
| during pregnancy and gynecologic surgery. 

' SUPPLIED 

I SUIFID TA8LETS-each coated tablet contains Phenyiazo- 

, diamino pyridine HC1, 50 mg; Sulfacetamide, 250 mg. 

i Bottles of 100 

) SUIFID SUSPENSION 

j (Geriatnc-Peduttic)—each teaspoonful (5cc) contains one- 

i half the Sulfid tablet dosage 

PHARMACAL COMPANY — Columbus 16, Ohio 

j Literature & bibliography on request 

t # A Columbus Qttjinal JnUoductd July 1954 
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CLINICAL INVESTIGATIONS 1 

QUALITY OF PYELOGRAMS OBSERVED IN USING MIOKON SODIUM 50% 


TOTAL PATIENTS 

PILOT 

STUDY 

1)38 

COOPERATIVE 

STUDY 

B54 

TOTAL CLINICAL 
STUDY 

1992 

GRADING OF PYELOGRAMS 




EXCELLENT 

36 0% 

26 4% 

31 9% 

GOOD 

43 2% 

59 7% 

50 3% 

FAIR 

17 3% 

9 2% 

13 8% 

PERCENTAGE DIAGNOSTIC FILMS 

96 5% 

95 3% 

96 0% 

POOR 

3 5% 

4 7% 

4 0% 

1 q) Ncolot CH MIOKON A 

Prelim nary Clin col Report on a New Intravenous Uro* 


graph c Medium M ssoun Medicine 52 703 {Sept 19SS) 
b) Nicolo C H {Private Report doted July IP, IP55 on 1138 cates) 
c| N colai C H MIOKON o New Intravenous Urogtaph c Medium {To be published 
J Urol | 


Intravenous urogram 
made with MIOKON 
Sodium 50%. Exposure 
twenty minutes after 
injection. Note double 
renal collecting system 
on the right with apparent 
joining ol distal ureters. 




MfteCiaiCtj '/ o'o intravenous urography 

V '^L 




£**w*v 


*rw'V* 


1 '!■ 


r il, s ^\> 4/ 

St v 


7 ^ /W 

(See table on reverse side of this page) 

'~hw /Wcui&Onb-- 

Clinical trials on MIOKON show that 
untoward side reactions occur in 
less than 12^r of the cases. 1 


'Zsy. 1. Nicolai, C. H.: MIOKON, 

A Preliminary Clinical Report 
j / on a ^ ew Intravenous 

^ ■* Urographic Medium, 

Missouri Medicine, 52:703 

. jy >«. 



Miokon Sodium Brand of Sodium Oiprotmoafe 


MIOKON is produced by 


makers of UROKON 


UROKON SODIUM Slerde Solution 
is available in three different concentrations 
UROKON 30%, UROKON 50% (Standard) and 
UROKON 70% (Concentrated) 

The specific techniques for which one or more 
concentrations of UROKON are widely accepted include 
INTRAVENOUS UROGRAPHY, RETROGRADE PYELOGRAPHY, 
CHOLANGIOGRAPHY, ANGIOCARDIOGRAPHY, TRANSLUMBAR 
ARTERIOGRAPHY and NEPHROGRAPHY. 



Brand 


Urokon Sodium 
Sodium Acefrizoe 


Mallinckrodt Chemical Works 

Second & Mallinckrodt Streets, St. Louis 7, Mo. 


72 Gold Street, New York 8, N. Y. 


CHICAGO • CINCINNATI • CIEVELAND • DETROIT • LOS ANGELES • PHILADELPHIA • SAN FRANCISCO 
IN CANADA MALLINCKRODT CHEMICAL WORKS LIMITED ■ 378 ST PAUL STREET W MONTREAL 
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THE i/ruU. ELECTROSURGICAL 
UNIT THArPROVIDES BOTH TUBE 
AND SPARK-GAP CUTTING! 

Here’s the one unit that satisfies every 
surgeon in every hospital, no matter v, hat 
the technique 1 The new Model "AG” 
Bovie is truly the outstanding electro 
surgical apparatus on the market To ac 
quaint yourself now with the exclusive 
features found only in this new, improved 
Bovie, send for fully descriptive literature 1 
(Check the second box in the coupon if 
you want trade in information ) 


• MAIL THIS^'- 


THE LiEBEl-FlARSHEIM CO, 

Cincinnati 15/ Ohio 

Gentlemen 

n Send 6 page brochure on the ' AO ' Hovie, 
without obligation 

( I We ha\e an older model Gi%e us» trade in 
information No obligation 


CITY/STATE_ 
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H °> c - 3 so unit 


Within the compact case of this newly designed, 
readily portable, inexpensive unit, A.C.M.I. 
engineers have packed a remarkably efficient and 
ruggedly dependable high frequency unit, amply 
powered for such electro-surgical procedures as 
cutting, coagulation, desiccation and fulguration. 
The unit provides a vacuum tube cutting outlet, and 
a spark gap circuit for coagulation, desiccation and 
fulguration. A selector switch, centrally located, 
permits quick and unerring selection of tube cutting, 
coagulating or blended current, as desired. Tube 
cutting intensity is readily controlled by the right- 
hand knob, while tho spark gap control (for coagu¬ 
lation, desiccation or fulguration) is conveniently 
located on the left of the panel. Electrodes, cables 
and other accessories, are carried in the cover of 
the unit, which is mounted in a durably handsome 
leatherette case, weighing complete only 32 pounds. 

Write for literature 
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, Peslruolioa’of cysl witk - 
M'CarlKy piatKermic.Pail Electrode 




The illustration above shows the successive steps in the] 
destruction of a cyst at the vesical orifice with the McCarthy j 
Diathermic Ball Electrode passed through the McCarthy! 
Foroblique Pan-endoscope, using a high frequency current. I 
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PL VSTIC REPAIR OF HYDRONEPHROSIS DESCRIPTION OF 
NEW TECHNIQUE USED IN 10 C VSES 

J SCOTT GARDNER 

The \alue ot suigical collection of hydionephiosis is non uell established 
Dining the past 05 yeais many kidneys m seiious dangei of destiuction hare 
been salvaged to cairy on yeais of useful uoik Unfoitiiii.itely, not all attempts 
to saxe these hydionephiotic kidneys are successful, a failuie late of 21 pei cent 
haring been lepoited A new technique is piesented because it lias enabled the 
authoi to avoid sccondaiy stnctuie, as uell as some of the othei common causes 
of failuie This new technique, uhile utilizing established pimciples m common 
mth uell-knoun and tiled methods, has featines of its own which aie particu- 
lailj applicable when the e\traicnal pehis is gieatly dilated 

OPtllVriVb TtCHMQUE 

With the patient lying on the side o\ ei a flexed table, a subcostal incision is 
made of adequate length to nisine good exposuie of the louei half of the kidney 
The uietei is located by opening Gcrota's fascia on its postenoi surface neai the 
veitebial column It is tiaced cephalad to its attachment to the lenal pelvis, caie 
being taken to aroid fleeing it from its suirounding connective tissue Exposure 
is facilitated by letiaeting the louei pole of the kidney lateially The lower sui- 
face of the hydionephrotic sac then faces the opeiatoi At this point a decision 
as to the necessity of plastic lepan can be made, lysis of adhesions and kinks, oi 
division of small abeirnnt vessels may allow adequate diamage If not, some 
foim of plastic lepan must be earned out An incision is made beginning at the 
uieteiopelvic junction and extending towaid the louei end of the lenal hilus on 
the antei lor sui face (fig 1,1) The intei ioi of the pelvis can then be inspected and 
the uieteial stoma calibiated (fig 1, 2 ) Fiom then on fuithei dissection can be 
done fiom inside the pelvis, thus axeitmg the necessity of fieemg the external 
connective tissue and blood supply Any one of a mimbei of w ell know n plastic 
pioceduies can be applied at this point, as indicated It the pelvis is gieatly 
dilated and leduction of its size appeals necessaiy, a second incision is made fiom 
the uieteiopeh ic junction to the lenal lulus on the postenoi surface This should 
be at an angle of GO degiees with the fust A V flap is thus made, with its base 
attached to the louei edge of the renal hilus (fig 1, S) It may be necessaij at 
times to place the V flap eitliei anteriorly oi postenoi ly in order to move the new 
uieteial stoma away from an abenant xessel The uietei is separated fiom the 
pelvis by an incision cncumscnbing the pelvis 2 cm pioximal to the uieteiopelvic 
junction (fig 1, I) Then beginning at the base of the V flap a parallel incision is 
made mound the cephalad poition of the pelvis at the lenal hilus Thus a laige 
segment of excess tissue is removed (fig 1,5) The V-flap can then be ti mimed to 
the desued size, it should not be mote than 3 cm m length The ureter is split 
fiom the uietei opeh ic junction sufficient distance to make it fit the cut end of 
Vcceptcd foi public ition September 21, 1955 
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the pelvis and flap, usually 2-3 cm. (fig. 1, 6). The tip of the V-flap is sutured to 
the ureter at the lowest end of the split (fig. 1, 7) with a single 00000 chromic 
suture. Tissue hooks are used to hold the parts in place while the posterior 
edges are brought together with interrupted 00000 chromic sutures (fig. 1,8). At 
this point a nephrostomy tube with ureteral splint can be advantageously placed 
and the closure completed (fig. 1,5). The kidney and ureter are placed back into 
the normal position, a Penrose drain is placed near the repair site and Gerota’s 
fascia is brought around to cover the posterior surface, and sutured in place. The 
Penrose drain and nephrostomy are brought out the flank wound and the wound 
closed. 

Postoperatively the Penrose drain can usually be removed on or after the 
sixth da}'. The nephrostomy tube and ureteral splint should be left in place 14 
days longer, as indicated, and following removal, urinary drainage from the 
sinus should stop within 24 hours. Prompt closure indicates free drainage down 
the ureter. 

Illustrative cases are depicted in figures 2 to 7. 

DISCUSSION 

Xo one operative technique is suitable for the repair of all types of hydro¬ 
nephrosis. The plastic repair selected should be suited to the particular defect, 
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Tig 3 Case 5 M P Ionian aged 35 Preopn dive retiogrtde pielogrim Excretor} 
urogram almost 7 >earx later 

which can not be completely known until aftei the surgical exposuie It is 
theiefoie impelative, when approaching such a problem, that the siugeon be 
armed with many ideas, both legarding the ptimaiy intent and satisfactoiy altei- 
natives The opeiation desenbed above maj add one moie possibility to the 
ui ologist’s at mamentarnim 
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Fig. 4. Case 6. W. M., man aged 45. Preoperative retiograde pyelogram and retrograde 
pyelogram 2 months after pyeloplasty. 




Fig. 5. Case 7. P. R., a baby girl aged 23 months. Preoperative retrograde pyelogram. 
Retrograde pyelogram 3 yeais, 3 months later. 

The requirements for successful plastic procedures on the ureter and pelvis 
which have been utilized in the operation may be listed as follows: 1) preserva¬ 
tion of adequate blood supply; 2) avoidance of circular suture line; 3) absence of 
tension and pressure of the suture line; 4) prevention of postoperative distention; 
5) ureteral intubation; 6) prevention of infection. 

The operation is designed to avoid certain circumstances found in unsatis- 
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Fig 6. Case S. H. F., boy aged C years. Preoperative excretory urogram. Preoperative 
ictrograde pyelography showed no dilatation of ureter from renal pelvis down. Excretory 
urogram 3 jears after pycloplasfcy. 



Fig. 7. Case 19 A D., woman aged 34 Preoperative excretory urograms. Excretory 
urograms 1 year after operation 

factory results, which ate: 1) insufficient reduction in the size of the enlarged 
pelvis; 2) irregularities in shape of the reconstructed pelvis; 3) secondary stricture 
formation; 4) damaged and inadequate blood supply; 5) fibrosis and scarring in 
and about the operative site. 

Preservation of blood supply, impel ative in any plastic procedure, can be 
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leadilj accomplished by attention to anatomy and surgical technique Ana¬ 
tomically, the wall of a hydionephiotic sac is supplied by small artenes extending 
downward fiom the renal lulus, fanning out ovei the dilated pelvis and anasto¬ 
mosing distally with nrtenes extending up fiom the uietei Very few' dnect 
branches enter the pelvis itself and this fact is exaggeiated by the pathological 
dilatation Thus, the center portion of the dilated pelvis can be lemoved without 
lnteuuptmg essential aitenes The poitions of pelvic tissue which me to be 
sa\ed need not be sepaiated from their respective connective tissue beds and 
blood supply Mobilisation should be done only to the extent that it is absolutely 
necessaiy This is facilitated by doing most of the dissection fiom inside the 
pelvis aftei it is once open Damage to the tissue is minimized by using tissue 
hooks and fine foiceps With propel lespect foi these faLtois one will find that 
the tissue ends continue to bleed until sutured togethei Healing is then piompt 
and fibi osis is minimized 

Diversion of the urmaiy stieam by nephiostomy is necessaiy to pieveut post 
opeiatn e distention and extiavasution It should be maintained 14 days 01 longei 

Another v aluable aid to propel healing is the uieteral splint, 01 intubation of 
the uieter Its usefulness has been well pioven by the woik of D M Davis, 
Weaver and others It not only tends to immobilize the area but maintains the 
lumen duimg the healing peuod The Cummings nephiostomy tube has been 
\eiy satisfactoiy 

hesums 

Estimation of lesults is based 011 the following cntena 1) peimmient lelief of 
pain, 2) piompt closuic of the nephiostomy, 3) lapid disappeaiance of signs of in¬ 
fection, 4) freedom fiom lecuirent infection, 5) pyelographic evidence of nn 
pioved drainage and funnel, 0) impioved function (See table 1 ) 

An unusual oppoitumty for visual evaluation of lesultb was offered in case 8, 
a 6 yeai old boy A pyeloplasty was done on August 17, 1951 At the opeiation a 
2 by 6 cm segment of lenal pelvis was lemoved The postopeiative couise was un¬ 
eventful, urine was free of infection 70 days aftei operation Seven months aftei 
suigery, the patient had an attack of gioss hematuua, investigation of which 
levealed a small lenal stone which had developed on the suture line On Apnl 18, 
1952, the left flank was leopened The pemenal and penuicteral legions weie 
found lemaikably normal, with no thickening oi induration, and only minimal 
adhesion The uieteropelvic pine tin e was smooth and conical It was with diffi¬ 
culty that the site of anastomosis w as identified A longitudinal incision w as made 
on the postenoi w all of the pelvis, thiough which a 1 by 1 cm calculus was found 
attached to the antenoi pelvic wall It was removed The uieteiopelvic stoma 
leadily admitted a 4 mm probe, and was soft, pliable, and fieelj' movable On 
suturing the pelvis, no attempt w as made to produce a watei tight closure Follow¬ 
ing opeiation no unne diamed fiom the flank, and the patient was discharged 
m 8 days with the wound closed and diy He has had no fuithei tiouble 

3{55 A r IF Marshall, Portland 10, Oic 
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THE CURRENT STATUS OF THE CHEMOTHERAPY OF 
RENAL TUBERCULOSIS 
JOHN Ii LATTLMER and ANTHONA I, SPIRITO 

rrom the Sqmcr Urological Clinic, Columbia Unilcrsihj College of Physicians and Suigeons, 
and the Research Unit for Gcmlo Urinary Tuberculosis , hingsbrulge Veterans 
Administration Hospital, New Yoik G\ jV V 

Duung the last9 jears, since the ad\ent of streptomycin, we hate been look 
mg foi some etidence of a new decline m the incidence of lenal tubeiculosis It 
has seemed reasonable that with bettei contiol ol pulmonaiy tubeiculosis, we 
might, at about this time, expect to see some decline in the incidence of the 
blood-boine complications, such as lenal tuberculosis With that in mnid, we 
have made a suivey of the case mateual of the last few years, to see if we could 
detect anj such decline A teview of the numbei of new' cases tieated in each 
of the past 5 yeais by the Veteians Administration, Aimy and Na\y Coopeia- 
tne Study reiealed no significant decline 

We then checked the othei souiees of 0111 mateual and found that the mini 
hers of new cases at the pilot study unit at the Bionx Veteians Hospital again 
showed no significant decline ill numbeis of patients diagnosed during the past 
3 yeais In the yeai 1955, we have even seen ail mciease m the numbeis of new 
cases diagnosed We then checked the new cases at the Presbyterian Hospital 
m New Yoik City, and again found no evidence of a decline dm mg the past 
3 yeais 

It may occui to you that we might hate a large numbei of lefened cases of 
lenal tubeiculosis at oui hospital, because of oui mteiest in this disease, and 
that they might distoit our totals Iiowevei, all lefeired cases have been ex¬ 
cluded fiom these figuies on incidence We have included only cases detected 
m local piactice 

Only among childien with tubeiculosis (mihaiy and othei) did we find a de¬ 
cline in the incidence of new patients with positixe mine cultuies foi M tubei 
culosis On oui pediatric urological service, we have seen no new cases of unnniy 
tubeiculosis in the yeais 1953, 1954, and 1955 wheieas theie weie always a few 
pieviously This decline has come since the adoption of “tuple diug” theiapy 
foi mihaiy tubeiculosis 

0\ei the past 8 yeais vanous chemotherapeutic legimens, using stieptomyun 
alone, isomand alone, streptomycin plus PAS and the combination of strepto 
mycm, PAS, and isoniazid, ha\ e been tested for effectiveness on groups ol oui 
patients with lenal tubeiculosis who were highly compaiable in all lespects 
All patients weie tieated and followed on the same waids, by the same pei- 
sonnel, and undei as closely sinnlai conditions as possible duung the 8 yeai 
penod It was lecognued that these groups weie not iuii as concuiient contiols 
against one anothei, but they weie iuii in senal lashion with the minimal pos¬ 
sible inter\al between gioups These conditions weie made necessary by the 

Head it uinuil meeting, American Association of Genito Urinary Surgeons, Pebble 
Beach C ihf Mav 23 25 1955 
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small numbers of patients available and by the discovery of new drugs as time 
progressed. 

The severity of the renal lesions treated was highly comparable in each group 
of patients. All had renal lesions of moderately or far advanced cavitary type. 
Patients with minimal renal lesions (with no pyelographic cavities) were not 
included in these studies due to the fact that such lesions are so easy to arrest 
that they do not constitute a good test of the treatment. It was believed that 
the advanced lesions provided a much more rigorous test of the effectiveness 
of each regimen. It was also kept in mind that most of the renal lesions which 
are seen by the urologist are advanced lesions when first observed. 

RESULTS OP TRIPLE DRUG THERAPY 

The most effective drug regimen tested to date has been the combination of 
streptomycin 1 gm. twice weekl}', isoniazid 100 mg. t.i.d. and sodium PAS 5 gm. 
t.i.d., all given simultaneously for one continuous year. Figure 1 shows a com¬ 
parison of the results of treatment with three different chemotherapeutic regi¬ 
mens to date. It should be noted that the group of patients who received the 
triple drug regimen has shown no relapses of the urine cultures to positive, since 
the initiation of treatment. A group of 20 of these patients has completed 1 year 
of treatment plus 1 year of followup, at this writing. The fact that more relapse 

RELAPSE RATES AFTER CHEMOTHERAPY 
Advanced Renal Lesions 
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hate not occuired by this time appears to indicate ail adtautage foi the thiee 
diug legimen (isoniazid, streptomycin, P-VS) ovei the two dmg regimen 
(stieptomycm, P VS) It is to be expected that some lelapses will occur m the 
futme, but none aie appaient at this time 

Bed lest, of a senu-ambulatoiy type, is consideied an impoitant adjunct 
duung the Hist six to twehe months of this tieatment It is also impoitant that 
the patients take full doses of the medications and skip no doses It is om piac 
tice to gi\e these patients theiapeutie vitamin theiapy thioughout then treat¬ 
ment This legimen has been so successful to date that we have not removed 
any tuberculous kidneys 01 poi tions of kidneys at the Reseai ch Unit foi Genito 
Uimaiy Tubeiculosis in the past 3 yeais One kidney was removed foi study 
(see belou) Should 1 elapses occur, ne will piecede any suigical pioceduies with 
one month of isoniazid plus sodium PAS and follou the opeiation with eleven 
months of isonia/id and sodium PAS 

HISTOLOGA OF RESLCTED LESIONS 

One of oui patients died of caidiac disease immediately attei the completion 
of 1 yeai of tuple drug therapy At neuopsy the light kidney was found to 
contain the expected seal at the position of his pyelogiapluc lesion Uieteial 
mine cultures fiom this kidney had been positiie foi M tubeiculosis pnoi to 
treatment Ills voided uune had been lepeatedly positne foi M tubeiculosis 
b( fore tieatment The urine cultuies ftom all of these soiuces had become nega 
tixe dm mg and aftei tieatment On histological examination of the scar, the 
pathologist found no eudence of tubeiculosis lx T o acid fast bacilli could be 
grown fiom the kidney A similai disappeaiaiue of the histological chaiactei 
istics of tubeiculosis has since been leported fiom England by Di Dick of the 
British Research Council Foui out of 25 of the kidneys which he examined 
showed a disappeaimice of the tuberculous histology aftei chemotheiapy 

In another of oui patients, who had leceived tuple diug therapy foi 1 year, 
the kidney was lemoved foi pathological examination, upon completion of tieat 
ment Piolonged attempts were made to glow M tubeiculosis fiom the massive 
caseous kidney lesions by Di Gladys Hobby of the Pfizei Chemical Co , w ho 
has been so successful m cultuung viable tubeicle bacilli fiom resected lung 
lesions Glow tli was obtained by Di Hobby, fiom these kidney lesions, only after 
7 months of incubation The histological chaiactenstics of the fai adianced 
lesions ill this kidney showed a tendency towaid healing but not complete dis 
appeal ance of the changes due to tuberculosis The pathological examination 
of this kidney was done by Di Oscar Aueibach of the Veteians Admnustiation 
Coopeiative Study He suggested that further chemotheiapy (18 to 24 months) 
might permit healing to become complete 

Stieptomycm 1 gm twice weekly, plus sodium PAS 5 gm tid (two diug 
theiapy) given togethei foi 1 yeai pioccd much moie effectne than therapy 
with stieptomycm or isoniazid alone, with only 20 pei cent lelapses after 4 yeais 
of followup It did not appeal to mattei whethei the 1 gm of stieptomycm was 
gi\en daily oi twice weekly, in combination with 5 gm sodium P\S daily 
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Giving streptomycin twice weekly was so much less toxic, and deferred drug 
resistance so well, that this dosage plan is now used. The factors that favored 
relapse in this group were: 1) less than one year of therapy; 2) older age of the 
patient; 3) coexisting pulmonary tuberculosis; 4) organisms already resistant to 
streptomycin due to prior treatment. 

It was noted that prostatic tuberculosis responded to chemotherapy just as 
well as did renal tuberculosis. 

CLORPACTIN FOR TUBERCULOUS BLADDER ULCERS 

A new drug, “clorpactin 90,” has been found effective in ameliorating the 
symptoms from tuberculous ulcers of the bladder. This is a topical medication 
which has a detergent action on the ulcers and also releases chlorine (as hypo- 
chlorous acid) in concentrations which are tubereulocidal. The symptoms from 
chronic tuberculous cystitis were markedly improved in most cases by the use 
of this medication as a bladder irrigation. These irrigations were moderately 
irritating, and had to be given several days apart. 

INADEQUATE STERILIZATION OF CYSTOSCOPES 

It was discovered that conventional methods used for “sterilizing” cysto- 
scopes did not kill M. tuberculosis within one hour. Formalin vapor cabinets 
were unsafe (formalin vapor cabinets did not even kill B. proteus in 1 hour). 
Also solutions of mercuric oxycyanide, the quaternary ammonium compounds, 
and soaps were found unsafe for sterilizing cystoscopes which had been used on 
tuberculous patients. It therefore appeared conceivable that cross contamina¬ 
tion between patients might occur if a cystoscope were used on a tuberculous 
patient and then used again on a clean patient within one hour. It was demon¬ 
strated, by our tests, that immersion in a 10 per cent formalin solution for a 
period of 5 minutes would kill M. tuberculosis on cystoscopes, provided that 
the cystoscopes had been washed with soapy water previously and that all stop¬ 
cocks and lumina were open. It did not harm the cystoscopes. If formalin is 
objectionable, for any reason, the instrument germicide manufactured by the 
Lehn and Fink Co. has been found to be effective in killing M. tuberculosis if 
the cystoscopes are immersed in it for 1 hour. All of the solutions had to be 
washed from the cystoscopes so that they would not irritate the tissues of the 
patient. It was found that catheters and other instruments which could be 
boiled for 5 minutes were best sterilized by this method. 

SUMMARY 

Triple drug therapy (isoniazid, streptomycin and sodium PAS), given for 1 
year, appeared to be more effective than double drug therapy (streptomycin 
plus PAS), in the treatment of renal and prostatic tuberculosis, and is our 
current treatment regimen. Bed rest, plus a high vitamin intake, were combined 
with the chemotherapy. Prolongation of the treatment to 18 or 24 months may 
be even more effective. To date, no new decline in the incidence of renal tuber¬ 
culosis has been observed, despite the advent of chemotherapy. 



ULN VL TUBLRCULOSIS 


379 


Chloipactm was found to bo an effective new topical medication for tubercu¬ 
lous ulcers of the bladder 

Immeision of clean cystoscopes m a 10 per cent formalin solution foi 5 min¬ 
utes proved to be an efficient and harmless method for sterilizing instruments 
contaminated with M tuberculosis 

We wish to acknowledge our indebtedness to our bactenologists, Di Michael 
Kenney and Mr Goldman, to oui head nurse Miss Lydia Sechlei, to our secre¬ 
taries Mrs Barbaia Schindlei and Mis Anne Macluno, and to the members 
of the Departments of Uiology, Radiology, and Pathology of the Kingsbndge 
Veteians Admmistiation Hospital who have co opeiated so well in this study 
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ANEURYSM OF THE RENAL ARTERY 

REED M. NESBIT and WILLIAM B. CRENSHAW* 

From the Section of Urology, Department of Surgery, University of Michigan Medical School, 

Ann Arbor, Mich. 

Although the occurrence of renal artery aneurysms is rare (1:8,000 autopsies), 
the prognosis of the untreated case is so extremely grave that the practicing 
urologist should acquaint himself with the entity. Excellent reviews of the re¬ 
ported cases have been written, the most recent being an exhaustive survey by 
Abeshouse in 1951. Pie redefined a true aneurysm as one with one or more of the 
original coats of the artery; a false aneurysm as one whose wall originated from 
tissue outside the renal artery. He listed 80 true aneurysms and 35 false aneu¬ 
rysms for a total of 115 cases. Since then three more cases of true aneurysm 
have been reported bringing the total of true aneurysms to 83 and the overall 
total to 118 cases. 

All authors have stressed the characteristic signet-ring or halo-shaped calci¬ 
fication just medial to the renal pelvis as pathonomonic. Unfortunately, only 
about 25 per cent of all cases display this calcification. This one-fourth of the 
cases should be diagnosed preoperatively. The other 75 per cent are discovered 
secondarily either during surgery for another cause, or at the time of rupture of 
the aneurysm. 

The symptom complex from renal artery aneurysm is varied and unreliable. 
We were impressed in our experience by the hypertension, as it was this sign 
that led to diagnostic studies in both of our cases. The tabulated symptoms and 
signs with their percentage of occurrence are: 

Pain. 50 per cent 

Hematuria. 35 per cent 

Mass. 25 per cent 

Hypertension. 15 per cent 

Bruit. 10 per cent 

At least four eases in a series of 12 with preoperative hypertension returned 
to normotensive levels following nephrectomy. 

It seems agreed that immediate surgical excision of the aneurysm is the treat¬ 
ment of choice. Usually this means nephrectomy, but several cases of conserva¬ 
tive surgical excision have been carried out where the aneurysm was in a small 
branch of the renal artery. The nonsurgical management of these aneurysms 
has been uniformly fatal from eventual rupture. 

In 1929 Carson reported a case of a 62-year-old man found to have bilateral 
renal aneurysms post mortem. We would like to present another case of 
bilateral renal aneurysms diagnosed by x-ray 2 years prior to death (case 1). 

CASE REPORTS 

Case 1. Mrs. H. G. (U. II. 559639), a 25-year-old white woman, was admitted 
to the neurosurgical service of our hospital in December 1944, with severe 

Accepted for publication July 20, 1955. 

* Now at The Mason Clinic, Seattle, Wash. 
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Fig. 1. Case 1. Twenty-fivc -3 ear-old woman with severe hypertension. A, \-ray reveals 
bilateral renal artery calcification believed to represent bilateral renal arter}' aneurysms. 
B , pjelograms showing relationship of calcification to renal pelvis. 


hypertension (blood pressure 256/158) with lesultant occipital headaches and a 
right central scotoma secondary to a retinal hemonhage. 

Pre-splanehnicectomy workup revealed normal rerral function tests arrd 
negative urine except for a trace of albumin. The patient gave rro history of 
hematuria and physical examination of the abdomen was normal. 

The pyelograms, however, were nrost interesting. The renal collecting systems 
were normal, but there were bilateral calcified opacities media! to the renal pelves 
and overlying the rerral vessels (fig. 1). On the right the calcification measured 
1 by 2 x /i cm. and had the appearance of a hollow calcium crust with two circu¬ 
lar markings, one at either end. On the left a signet-rirrg shadow classical of 
aneurysm could be seen. Stereoscopic and oblique views placed these opacities 
rtr the renal vessels. A diagtrosis of bilateral renal artery aneurysms was made. 
Split function phenolsulfonphthalein tests were essentially normal. 

Bilateral thoracolumbar splanchnicectomy was carried out several weeks 
later in the hope of some palliative relief of this woman’s symptoms, even 
though her hypertensiou was believed to be on a rerral basis. She did gain relief 
from her headaches and the blood pressure dropped to 100/160. 

In the fall of 1946 this patient became pregnant and by December of that 
year her hypertension rose to 240/120. She entered this hospital again for medi¬ 
cal induction of labor (seventh moirth of pregnancy) only to suffer a cerebro¬ 
vascular accident and succumb ort December 21. Rerral function tests were 
reduced to one half or less of their normal values. 

Unfortunately postmortem examination was denied. 

If a case of bilateral renal artery aneurysms occurs at the present time, per¬ 
haps the feasibility of replacement of the aneurysms with either plastic or 
homologous vessel grafts should be considered. It would be interesting to note 
the effect of such a graft on the patient's hypertension. 
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Case 2. Airs. D. K. (U. H. 228975) is a 52-year-old white woman with a his¬ 
tory of right costovertebral and right upper quadrant transient pains since 1935. 

She was studied extensively in this hospital in 1939, when her difficulties 
were labeled as “probable chronic cholecystitis” with moderate psychogenic 
overlay. Studies at that time included complete gastrointestinal series, cholecys- 
togram, retrograde pyelograms, and a chest x-ray. All these were normal. It is 
interesting to note that on the pyelograms the roentgenologist described a 
“rounded density just above the tip of the right ureteral catheter and probably 
outside the kidnej'”. In retrospect this density must have been beginning cal¬ 
cification in a renal aneurysm. 

In early 1953 the patient underwent a cholecystectomy elsewhere, without 
relief of her right flank pain. 

She again returned to this hospital’s out-patient department several months 



Fig. 2. Case 2. Signet-ring or halo calcification in hypertensive 52-j ear-old woman with 
persistent right upper abdominal pain. A, calcification is diagnostic of renal artery aneu- 
r3 r sm B, pj r elogram shows relationship of calcification to pelvis. 



Fig 3. Case 2 (same case as figure 2). .4, gross specimen prior to opening aneurvsm. 
Note multiple renal artery tributaries distal to -accular aneurysm B, aneur\-m has been 
opened Hemostat grips proximal renal artery. 
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latct and was noted to be hjpeitensive (blood piessuie 170/103) Ilei blood 
pressure had been normal m 1039 

Eseietory uiogianrs during that visit levealed the eluiaetenstu signet-nng 
calcification just medial to the light icnal pelvis with some compiession of the 
pelvis itself (fig 2) The diagnosis of light icnal aiteiy aueuijsni was enter¬ 
tained and the patient was asked to letuin to the hospital foi fuithor investiga¬ 
tion She failed to letuiu until 1055 

In Febroaty 1955 the patient was admitted to this hospital Evcrctoiy urog- 
laphy again imealed the pathonomonic signet-nng calcification m the legion of 
the light icnal aiteiy Aoitogiaphy was not done as the diagnosis had alieady 
been ascertained, and the dangei of mptnie was a leal one Right nepluectomy 
was earned out February 11 and a 2 uu saeudai aneuijsm of the mam tumfi 
of the renal arteiy removed (fig 1) The aiieuiysm was noted to anse fiom the 
bifmcation of the aiteiy making conseivalive smgeiy impossible 

Patholognal leport venfied the diagnosis of tiue renal aitery aneurjsm with 
calcification The kidney itself showed no evidence of ischemia oi atiophy 

This patient had nciei noticed hematuria U the time of nephrectomy hei 
tuiiio was clear 

Immediately postopeiatively hot blood piessuie fell to 120—ISO sjstohe over 
70-S0 diastolic Si\ weeks following smgeiy it lose to 150/70 She is now com¬ 
pletely fiee of pam 

In summaiy, 25 pet tent of icnal aiteiy aneuiysms can be diagnosed bj their 
thaiaetenstie signet-ung calcifications They should bt tieatcd by nepluectomy 
to prevent 1) niptuie and possibly 2) In peitension 

These two icpoited cases constitute the a) S4th and 85th true icnal aiteiy 
aneurysms, b) 119th and 120th reported icnal aiteij aneuiysms t) second 
case of hilateial icnal aiterv aneuiysms 
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PATHOLOGY OF TUMORS OF THE RENAL PELVIS AND URETER 

JOHN T. MacLEAN 

From the Departments of Urology, Royal Victoria Hospital, Montreal, and Queen 
Mary Veterans Hospital, Montreal 

AND 

VICTOR B. FOWLER 

From the Department of Pathology, McGill University, Montreal 

In considering the pathology of tumors of the renal pelvis and ureter, one 
immediately ponders the problem of etiology. Perusal of this line of thought 
leads one into the multiple ramifications of conflicting views and terminology. 
An endeavor to reassemble these thoughts in some order of sequence necessi¬ 
tates the acceptance of certain fundamental facts and concepts. 

EMBRYOLOGY 

A study of the embryological origin of the kidney, ureter and bladder sheds 
some light on the pathology of tumors in these organs. For the embryology, 
Arey has been consulted, and is quoted freely without endeavoring to credit 
exactly individual sentences or words. 

In the human embryo, the kidney develops in 3 stages. The first stage is the 
pronephros, which is a provisional, but functionless kidney. 

The second stage of development is the formation of the mesonephros or 
Wolffian body which is called the “middle kidney” since it is located more cau- 
dally. The tubules from the mesonephros drain into the pronephric duct (which 
was retained), but now becomes known as the mesonephric or wolffian duct. 
The mesonephros acts as a temporary excretory organ. 

The third stage of development is the formation of the meianephros or per¬ 
manent kidney. As in the case of the mesonephros, the metanephros consists of 
an aggregate of tubules which drain into a common duct. Here, however, the 
secretory unit or nephron (including Bowman’s capsule, proximal and distal 
convoluted tubule, and Henle’s loop) is formed from the caudal end of the 
nephrogenic cord (i.e., has an origin similar to that of the entire mesonephric 
tubule). The inert portion of the drainage ducts (ureter, pelvis, calyces, papillary 
ducts and straight collecting tubules) is derived from a bed growing from the 
mesonephric duct. The secreting tubule and the collecting tubule then unite to 
form a continuous uriniferous tubule. In structure and function these two com¬ 
ponents remain as different as was their origin. 

The mesonephric duct makes a sharp bend just before entering the cloaca. It 
is at this site that the ureteric bud develops. The proximal part of the bud elon¬ 
gates to form the future ureter and the distal part forms the renal pelvis which 
pushes its way into the metanephrogenic mass above (which is the caudalmost 
portion of the nephrogenic cord). This mass promptly separates, and surrounds 
the pelvis, to become the permanent kidney. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Pebble 
Beach, Calif. May 23-23, 1955. 
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The epithelium of the collecting tubules in the metanephros (which were de¬ 
rived from the nephrogenic cord) develops a tall columnar type of epithelium. 
The epithelium of the calyces, pelvis, and ureter (developed from the meso¬ 
nephric duct), on the other hand, forms a stratified epithelium known as a transi¬ 
tional epithelium. 

In vertebrates below the placental mammals, fecal, urinary, and reproductive 
products all pass into a common entodermal chamber. Higher mammals (man) 
have subdivided this cloaca into a dorsal rectum, and a ventral bladder, urethra 
and urogenital sinus. Two separate outlets were formed, one for urine and the 
other for fecal discharge. 

When the bladder finally emerges as a separate entity, it still receives on 
each side the common stem of a mesonephric duct and ureter. Growth processes 
quickly lead to the absorption of the common stems, resulting in 4 ducts with 
separate openings. By further shifting, tile mesonephric ducts open at an eleva¬ 
tion on the future urethra (known as Muller's tubercle). The two meters come 
to lie well apart from each other at the superior corners of the triangular area 
(trigone). Temporarily this triangular area is an island of mesodermal epithelium 
amid the general entodermal lining of the bladder. However, it is soon replaced 
by encroaching sinus epithelium, so that the trigone is finally entodermal also. 
The general organization of the bladder, with the formation of its stratified 
epithelial lining (transitional epithelium), is attained during the third month of 
fetal life. Thus, early in embryonic life, the bladder, ureter, and renal pelvis 
are lined with identical and continuous epithelium which is transitional in type. 
This explains why tumors arising in any of these three areas are similar in type 
and may be identical in histological appearance. 

ETIOLOGY 

The epithelium of the urinary bladder, ureter and renal pelvis is identical, 
and is called transitional in type. It varies from 1 to 6 cell layers in thickness. 
The superficial layers are constantly being cast off, to be leplaced by newly 
formed cells from the deeper staining basal layer. 



Fig. 1 Section of ureter showing normal transitional epithelium 
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A cross section of a ureter (fig. 1) consists from the inside out of: 

1) Mucosa—a lining layer of transitional epithelium which may be from 1 to 
6 layers deep. The basement membrane is not distinct, and blends intimately 
with the connective tissue of the tunica propria. 

2) Tunica propria—composed of dense connective tissue intermingled with 
elastic fibers. Occasionally it contains lymph nodules. 

3) Muscle coats—3 more or less distinct layers: inner, longitudinal, middle 
circular, and outer longitudinal. 

4) Tunica adventitia—which is loose fibrous connective tissue continuous 
with the exterior of the kidney above and with the exterior of the bladder below. 

The changes which may occur in the epithelium are described below. 

THE EFFECT OF CHRONIC IRRITATIVE CHANGES ON THE EPITHELIUM 

A) Proliferative 

B) Metaplasia 

Chronic irritation may cause a proliferative form of pyelitis and ureteritis or 
epithelial metaplasia. 

A) Proliferative. If the irritant causes a proliferation of connective tissue in the 
tunica propria so as to form granular or polypoid projections into the pelvis or 
ureter, the condition is referred to as: 1) ureteritis granulosa or pyelitis granu¬ 
losa, and 2) ureteritis polyposa or pyelitis polyposa. 

METAPLASIA 
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Fig. 2 Diagram showing changes of chronic irritation and metaplasia 
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When small lymph follicles aie fonnecl m the tunica piopria, the}' also may 
elevate the epithelial lining, this change is called 3) meteiltis folliculans 01 
P}ehtis folliculans 

If, lionever, the nntant causes a downwaid prolifeiation of epithelium into 
the tunica piopnn, theio foim solid nests of cells Gist described by von Brunn 
m 1S03 These cell nests later develop a eential cavity The condition is then ie- 
feired to as 4) uictentis cystica 01 pyelitis cystica Man} of these cysts contain 
fluid which gives a positive leaction foi mucin (case 1, fig 3) Howevei, a lining 
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of typical goblet cells as occurs in mucinous metaplasia (or true pyelitis glan¬ 
dularis) is not present, and the overlying epithelium is transitional in type. 

Stirling and Ash do not believe that the epithelial nests are the result of the 
downward proliferation of epithelium, but that they are the blind ends of mu¬ 
cosal crypts. They contend that if serial sections are properly cut through such 
an area, the alleged cell nest will always show a communication with the surface. 

In Fagerstrom’s detailed study of proliferation of tumors of the renal pelvis 
and ureter, it was not established that solid epithelial buds were the origin of 
solid tumors of the urinary tract. See figure 2. 

B) Metaplasia. Epithelial metaplasia is the conversion of one type of epi¬ 
thelium to epithelium of another type. 

1) Squamous metaplasia (changes to squamous cell epithelium): Prolonged 
irritation may lead to changes in the transitional epithelium which result in its 
conversion to a squamous cell epithelium characterized by thin platelike cells 
which are arranged in one or more layers that adhere to each other closely by 
their intercellular bridges. The cell layers eventually become more numerous 
with the formation of rete pegs and papillae. The squamous epithelium develops 
a line of keratinization, and there is desquamation of the surface cells into the 
lumen (case 2, fig. 4). 

Leukoplakia by definition means “white plate.” Keratin on the surface of 
squamous epithelium produces this white plate in the urinary tract. Although 
in some cases of squamous metaplasia, down growth and nuclear atypism may 
develop in the basal part, these changes are not necessary for the condition to 
be called leukoplakia. If atypical changes do develop, the lesion is only a step 
removed from malignancy. 

2) Mucinous metaplasia: Here the lining is changed to a columnar epithelium 
containing goblet cells. With down growth of this epithelium, mucus secreting 



Fig. 4 Case 2 .1, retiogiade pyelogram shoeing filling defect in right renal pelvis. B, 
microscopic section shoving squamous metaplasia of renal pelvis 
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Tig 5 Cu.e3 1 rctrogr ula pvclogr im showing staghorn calculus in right kidnov ami 
other e itcnli in lower polo B microscopic section showing mucinous mctipKsii of renal 
pelvis Note columnar epithelium lining pelvis cant-umug goblet cells tuu formition of 
mucinous g! mils which extend into tumc i propua 

glands, ate formed m the tunica pioprsa They ate lined by goblet cells, and 
tesemblc enteric glands 

Ilowevci, metaplasttc convulsion of the tiansitional cell epithelium of lbe 
renal pelvis into the more specialized mucus pioduung epithelium of the type 
that oteuis in the colon is an exceedingly raie phenomenon, and mucous adeno 
carcinoma of the lcnal pelvis correspondingly laie (Allen) Up to 1950 only two 
cases of mucous adenocarcinoma of the renal pelvis had been repotted (Vckei 
man, Ragmx and Rolnick) V third case of mucinous metaplasia of the pelvis 
and pait of ureter was lecoided by Plunt The authois wish to piesent a 
fouith case in which the lenal pelvis only is involved In this case it is evident 
that the condition is a true mucinous metaplasia (case 3, fig 5) 

The nntants which may pioduce the changes aforementioned are 1) long 
continued bactenal infection, 2) obstructive uropathies, 3) presence of calculus, 
4) avitaminosis, especially of vitamin A, 5) hormone imbalance, 6) toxic prod 
ucts of metabolism, 7) specific caieniogens 
Case 1 (fig 3) Renal calculus, left, pyelitis cystica, ureteritis cystica, cystitis 
cystica 

N S,a man aged 44, was admitted to Queen Alaiy Veterans Hospital De- 
cembei 19, 1946, because a loutme urme analysis showed albumin, red blood 
cells, and white blood cells He was entirely asymptomatic at this time 
Physical examination Head and neck entirely noimal Lungs noimal Heart 
not enlarged, no thrills, no muimurs, no lriegulauties, blood pressure 170/110 
Abdomen the liver was slightly palpable, but the spleen was not Xeithei kid 
ney was palpable A left hemiouhaphy scar was noted Locomotor system en¬ 
tirely noimal 
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Case 3 {fig. 5). Renal calculus; pyelitis glandularis—mucinous metaplasia of 
pelvis; hydronephrosis and chronic pyelonephritis minimal. 

S. E., a woman aged 39, was first admitted to Royal Victoria Hospital De¬ 
cember 5, 1947, at which time she had a lump in her right breast. This was ex¬ 
cised, and the sections showed that it was a fibroadenoma. 

She then remained well until July 1949 at which time she was admitted com¬ 
plaining of low back pain of 3 months’ duration, and cloudy urine with a very 
heavy sedimentation. The remainder of the history was normal except that she 
stated she occasionally passed some blood in the stool. 

Subsequent investigation revealed two calculi in the right kidney and one 
small opacity in the region of the left kidney. The opacity present in the re¬ 
gion of the left kidney appeared to be outside the urinary tract. 

A barium enema showed a deformity in the region of the rectum suggestive 
of a carcinoma of the rectum. This was confirmed by sigmoidoscopic examination 
when the diagnosis of an anterior lesion of the rectum was made and biopsy 
proved it positive. This was followed by a combined abdominoperineal resection 
of the rectum with a permanent colostomy. The pathological report showed 
that the terminal 26 cm. of the rectum and sigmoid had been removed, including 
the anus and surrounding skin. On the anterior wall of the rectum, 4 cm. above 
the anorectal junction, a polypoid, firm, dark-red, ulcerated tumor measured 2.5 
cm. in diameter and 1.5 cm. in height. Sections of the tumor showed it to 
be an adenocarcinoma of the rectum limited to the wall of the rectum. Re¬ 
covery was uneventful and the patient was discharged from the hospital IS 
days postoperatively. In August 1952 she was readmitted to the hospital on the 
urological service, at which time a staghorn calculus was found in the right 
kidney. A nephrectomy on the right side was advised, but refused. 

She was readmitted to the urological service on March 28, 1955, because of 
recurrent attacks of cystitis, burning, frequency of micturition, and urgency. 

On admission, physical examination: Head and neck were normal. Thorax 
symmetrical, movements equal and bilateral; lungs: normal percussion note 
throughout both lungs, breath sounds normal, no rales or crepitations heard. 
Heart: not enlarged, no thrills; there was a slight blowing murmur in the mitral 
area heard in late diastole. The blood pressure was 180/110. Abdomen: there 
was no tenderness in either costovertebral angle; neither kidney was palpable; 
the abdomen showed the colostomy stoma functioning well; the surrounding 
skin was well healed. No abnormal masses were palpated. 

The pelvic examination revealed a normal uterus in normal position and a 
normal appearing cervix. 

Special examinations: Urinalysis: acid, specific gravity 1.020, albumin 3 plus; 
microscopic: 40 pus cells per high powered field; occasional red blood cell and 
bacteria. 

An electrocardiogram was essentially normal. 

Hemogram: hemoglobin 90 per cent; red blood cells 4,500,000; white blood 
cells 8,300. There was no gross abnormal finding in the hemogram. 
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Blood Kahn negative Blood nonpiotein mtiogeu 18 3 mg pei cent 

On Apul 1, 1955, a light nephiectoniy was done 

Pathology repoit '1 he light kidney neighed 171 gm The thm capsule 
stripped with some difficulty to leveal a pale external suiface with scattered 
megulai, depiessed seals On section, the pelvis and calyces show ed some dilata¬ 
tion and the distinction between coitex and medulla was lost m the scaned 
aieas The pelvis and calyces weie thickened and then suifaces were gianular 
A few’ elevations nieasunng up to 3 nun m diametei were noted The 5 cm 
of attached uretei had a smnlai appeal mice 

Sections of pelvis showed edema and a heavy infiltiate of lymphocytes and 
plasma cells ill the tunica piopna Epithelial eiosions were noted in multiple 
areas In many aieas the tiansitional epithelium was leplaced by a layer of 
columnai epithelial cells, some of which contained droplets of mucus In the 
tunica piopna deep to this metaplastic epithelium weie numeious mucus secret¬ 
ing glands of the laige bowel type Theie was no evidence of malignancy The 
kidney showed a few small focal aieas of ehiomc pyelonephritis Tlieie was a 
nnld exudative inflammatory leaction of the tunica propna of the uietei but no 
metaplasia Diagnosis Renal calculus, pjehtis glandularis—mucinous meta¬ 
plasia of pelvis, hydionephiosis and clnoinc pyelonephntis—minimal 

THE SIGXIFICVNCE OF “pHEDISPOSIXG TACTOKS” VND Or SEEDING 

llie next important step is to recognize, as suggested by Ewing and by Waugh, 
that whatever the factois are that piedispose to tumoi foimation in the urinary 
tiact, theie is no teason to believe that these factois aie limited solely to the 
aiea m which the tumor occuis, but lathei that the whole urinary epithelium is 
exposed to them This may explain the piesence of multiple papillaiy tumors 
in the lenal pelvis and uietei An alternative explanation is that “seeding” has 
occuired along the couise of the uietei, fiom the paient giowth above Either 
view could be suppoi ted by the statement of Whitlock, et al, in which they 
state that of 33 cases of pnmaiy carcinoma of the uietei, theie weie 10 instances 
in which bladdei tumois developed aftei lemoval of the pnmaiy caicinoma of 
the uietei 

The possibility of implantation by surface extension and spiead along lym¬ 
phatic channels is appaient 

The theoiy of the spiead of tumor from the bladdei into the uietei by leflux 
legurgitation up the ureter is singulaily lacking m appeal 

THE CHEMICAL CARCINOGENS AND STLJROIDS IN RELATION TO THE PRODUCTION 

OF CANCER 

We ai e all familiar with the formation of bladdei tumors in aniline dye w orkeis, 
and of tumois of the scrotum in clnmuey sweepeis It is lnteiesting to note that 
in 1775, Percival Pott, the distinguished Bntish suigeon, was the first to sug¬ 
gest the idea of cancel being an occupational disease, due to a specific material, 
a constituent of tai 

This fact, and the subsequent pi ogress of cancer research with its possible 
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implications, are well described by Rhoads. In 1933 the British school of chemists 
led by Ivennaway and his associates Cook, Dodds and Heiger succeeded in 
isolating from tar, the cancer producing substance which was named 1:2 benzy- 
prene. The molecular configuration was established. Other compounds of a 
similar type were prepared synthetically. 

Shortly after this, “the molecular composition of pure male and female hor¬ 
mones was described. It was obvious that the cancer-producing substance from 
tar and the steroid sex hormones had some similarity.” “The chemical relation¬ 
ship between carcinogen and steroid hormone suggested, of course, the most 
important concept since the observation of Pott. This was that cancer in man 
may be due perhaps to a manufacturing mistake by the body in which there is 
formed a carcinogen instead of a natural hormone.” 

Scott and Boyd in 1953 added another brilliant chapter to our knowledge on 
the relationship between carcinogenic agents and the production of cancer. They 
were the first to produce experimentally early proliferative neoplastic lesions of 
the ureter and kidney pelvis, and primary carcinoma of the ureter using a known 
carcinogenic agent. They produced early proliferative neoplastic lesions after 32 
months of beta-naphthylamine administration in a dog where stasis followed a 
right ureterosigmoidostomy. Carcinoma of the ureter was produced after 31 
months’ administration of the drug in animals where stasis had followed this 
implantation of the ureter into the isolated sigmoid bladder. They concluded 
that in addition to an unknown or known carcinogenic agent, urinary stasis 
might well be a contributing factor in the production of neoplastic lesions. 

We have all pondered for some years the relationship between the excretion 
of steroids in the urine and the production of cancer. Cases have been reported 
in which bladder tumor apparently disappeared after the ureters were trans¬ 
planted to the bowel. 


incidence: age: distribution 

Scott in his excellent chapter on tumors of the ureter in Campbell’s Urology 
draws attention to the increasing frequency of reports on primary carcinoma of 
the ureter. Whitlock, et al., in reporting on 33 cases, state that there are now 
312 reported cases of primary carcinoma of the ureter in the literature. Scott 
also notes that there have been 72 cases of primary benign tumors of the ureter 
recorded. The ratio of benign tumors of the ureter to malignant tumors is there¬ 
fore approximately 1:4 (or 25 per cent benign). 

From the years 1925 to 1954 inclusive, there have been 4 cases of primary 
carcinoma of the ureter operated on at the Royal Victoria Hospital. Of these 4 
tumors, three were papillary infiltrating transitional cell carcinoma grade 2, 
one was papillary noninfiltrating transitional cell carcinoma grade 1. During 
the period 1932 to 1954 inclusive, there has been 1 case of primary carcinoma 
of the ureter found in 10,223 successive autopsies. In the period 1946 to 1954 
inclusive, there have been 6 cases of primary carcinoma of the ureter operated 
on in the Veterans’ Hospitals throughout Canada, and one case found at autopsy. 

Age. In the benign tumors, the youngest reported is in a boy of 10, and the 
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oldest is in a patient age 78. In the malignant tumors, the youngest reported is 
age 22 in a female, and the oldest in a man of 89. The commonest age group for 
all types of tumors of the ureter, both benign and malignant, is that between 40 
and 80 with approximately GO per cent in the fifth and sixth decades of life. 

Sex. Malignant tumors of the ureter may occur in either the male or the fe¬ 
male with a slight preponderance of the reported cases in the male. 

Location of growth. Approximately two-thirds of all the tumors of the ureter 
occur in the lower third. The remaining one-third of tumors are approximately 
evenly divided between the upper and middle thirds of the ureter. 

TUMORS OF RENAL PELVIS 

MacKenzie and Ratncr, reporting on a case of tumor of the renal pelvis, 
stated that at the Royal ATctoria Hospital from 1917 to 1931 inclusive, there 
were 9G cases of tumor of the kidney, only one which was a true growth of the 
renal pelvis. Since then, from the years 1932 to 1954, inclusive, there have been 
an additional 111 kidney tumors operated on at the Royal Victoria Hospital. 
Of these, 14 had primary carcinoma of the renal pelvis: 5 were papillary non¬ 
infiltrating grade 1; 1 was papillary noninfiltrating carcinoma grade 2; 5 were 
papillary infiltrating carcinoma grade 2; 1 was papillary infiltrating carcinoma 
grade 3; (G noninfiltrating, and 6 infiltrating transitional cell carcinomas) and 
2 were infiltrating squamous cell carcinoma. 

In the Veterans Hospitals in Canada from 194G to 1954 inclusive there have 
been 1G4 cases of primary kidney tumor either operated on, or found at 
autopsy. Of these 18 were carcinomas of the renal pelvis. 

Thus in the total series of 471 cases of primary renal tumor, 33 were carcino¬ 
mas of the renal pelvis giving an incidence of 7.0 per cent. 

Multiplicity of tumors. Thomas and Regnier in 1924 in a review of the litera¬ 
ture on tumors of the renal pelvis found an incidence of 23 per cent with multiple 
neoplasms in the ureter or bladder, or both, associated with tumor of the renal 
pelvis. Strieker in 1926 found that in 47 per cent of 175 cases of papillomatous 
neoplasms of the renal pelvis, neoplasm was also present in the ureter and the 
urinary bladder. Whitlock, McDonald and Cook, in reporting on 33 cases of 
primary carcinoma of the ureter, have made the significant observation that in 
10 instances, carcinoma of the bladder developed after surgical removal of a 
primary carcinoma of the ureter and, in some cases, years afterwards. 

Classification of tumors of the renal pelvis and ureter (Jig. 6). The primary tu¬ 
mors of the renal pelvis and ureter may have an epithelial or mesenchymal 
origin. Tumors arising from epithelium are of the transitional cell type, squa¬ 
mous cell type, or adenocarcinoma. 

The cells forming the transitional cell tumors resemble, more or less, the 
epithelial cells of the normal mucosa. These tumors are divided into three types: 
papillary noninfiltrating, papillary infiltrating, or nonpapillary infiltrating. The 
cells vary from well differentiated to anaplastic and markedly pleomorphic. 
There is frequently variation in a single tumor. The degree of differentiation is 
indicated by cell grading according to the method of Broders. 



396 


J. T. AIaCLEAX AND V. B- FOWLER 


CLA55IFICATIOM OF TUMORS OF REMAL PELVIS £ URZTER, 


I 


E pit.tvi 2 Uc-l 


~ Gross 



papillary 75 J e 
solvd. 25 % 


— Mtcroscoptc (WhitlocU., McDorvald. t, CooU,—1954-) 

L pa.pilla.rij carcirvoma- c^racie^ 1.2 .,3 

2 papillary t in.£ilkraU.t\.Cj cu — t,ccui.v:i> 2,3,4 

3 rvon.-papillary itvrtlLrGLiiv^ ca ^Cjiradi^ 2,3,4 

( itvcludirvcj t rc*rvs iLiorval c«d l L cu , 
sc^uximoixscc'll, t. Gxiatvoociroicvotru-^.) 


II Mesodcrrtvcil 


—.Betxvcjix tibrocpctluzLicit poUjpi 
nujonva 
IvporrvcL. 
t v<z.u.r oti b r o m.c». 
cicvcj lorrva. 


— A/Ia.li.Cjrva.TXt.. 

fibrosarcoma 
rtvijosarcorcva. 
lij rrvpbvoblastx) rtvu. 
III Ervdqttvatrlosls 


Mote . 

1 5Lru.ctu.cal. tijpe 

(ve papillarij or 
ivo rv- pa.piUa.rij) 
2 . Preserve® or abservee 
of" infiltratiotv. 

3 Cell txjpe transi tiorval 
or squamous 
4. Decree aC anaplasia. 


IV XAetd^tdLic 

Fig. 6. Diagram showing classification of tumors of renal pelvis and ureter 


As Willis states, “Although it is customary, and for clinical purposes useful, 
to distinguish between benign papillomas and carcinomas of the urinary tract 
epithelium, it is impossible to make any real pathological distinction between 
them.” 

In the above classification of Whitlock, McDonald and Cook, so-called pap¬ 
illomas are listed as papillary noninfiltrating carcinoma grade 1. There are no 
i nfil trating carcinomas with a cell grade of 1, and all grade 4 tumors are of the 
infiltrating type. The presence or absence of infiltration, and the degree of 
infiltration are of greater prognostic significance than the cell grade. 

Typical invasive squamous cell carcinoma may occur in the pelvis or ureter 
and occasionally there may be islands of squamous cell carcinoma in the invad¬ 
ing portion of a transitional cell carcinoma. The squamous cell carcinomas are 
histologically similar to those of the skin and are recognized by the presence of 
intercellular bridges and keratin or pearl formation. 

Mucoid adenocarcinoma is extremely rare. 

Although the mesenchymal tumors of the renal pelvis and ureter are rare, 
it is theoretically possible to have tumors arise from any of the tissues which form 
these structures. The majority of the fibromas are polypoidal tumors with a 
covering of transitional epithelium. Other tumors include myomas, fibromyomas, 
neurofibromas and hemangiomas. Of the malignant mesenchymal tumors, 
leiomyosarcoma, and lymphoblastomas, including Hodgkin’s disease, have been 
described. 
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Fig. 7. Case 4. 4, retrograde pyelogram allowing deformity of left renal pelvis. B, mi¬ 
croscopic section showing typical papillary transitional cell carcinoma in lenal pelvis. Note 
thin central fibrous core, and mitotic figures. 

Case 4 (Jig. 7). Papillary infiltrating transitional cell carcinoma—grade 2—renal 
pelvis. 

P. L., a man aged 01, was admitted to Ste. Amie’s Military Hospital, March 2, 
1945 complaining of intermittent hematuria over a period of 2 years, frequency 
and nocturia, day 8 to 10 times, night 4 to 5 times—of 3 days’ duration; and 
suprapubic pain of 3 days’ duration. 

He gave a history of having had repeated attacks of gross hematuria while 
overseas during the past 2 years, but did not wish to report this to his medical 
officer for fear he would be sent home. 

Physical examination: The patient weighed 207 pounds. His general appear¬ 
ance was excellent. The head and neck were normal. Lungs normal. Heart not 
enlarged; no thrills, no murmurs, no irregularities; blood pressure 140/85; abdo¬ 
men: obese. There was slight tenderness in the left costovertebral angle. Neither 
kidney was palpated. The liver and spleen were not palpated. There were no 
abnormal masses palpated. The penis showed a first degree hypospadias, other¬ 
wise normal. Testes and epididymides normal. Rectal: sphincter tone normal. 
The prostate was enlarged about one and one half times normal size. It was 
fibroelastic, not fixed, not tender. 

The urine was grossly bloody with scattered white blood cells in it. Nonpro¬ 
tein nitrogen 34 mg. per cent. Blood count: hemoglobin 95 per cent. Red blood 
cells 4,800,000. White blood cells 8,130. Phenolsulfouphtlialein excretion test, 
done after the gross hematuria ceased, showed a 2-hour excretion of 40 per 
cent. 

Excretory urography showed a normal sized kidney on the right side with 
some enlargement of the kidney on the left side. The right pyelogram was en¬ 
tirely normal in appearance. The left pyelogram was irregular in contour with- 
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out any definition of the catyceal pattern in the upper pole and middle of the 
kidney. 

Retrograde pyelography showed a normal pyelogram on the right and marked 
irregularity of the renal pelvis on the left with collections of dye in the upper 
pole and middle calyces of the kidnejL This appearance was strongly suggestive 
of an intrapelvic tumor. Catheterized specimen from the right side showed a 
rare red blood cell and a rare white blood cell; on the left side there were 12 to 
15 white blood cells and 1 to 2 red blood cells. 

Twenty-four hour urine was examined for tuberculosis by smear, culture, 
and guinea pig inoculation. All reports were negative. 

A diagnosis of tumor of the left renal pelvis was made. On March 19, 1945 a 
nephrectomy was done on the left side. Difficulty was encountered with the 
renal pedicle, as one vessel slipped out of the clamp. This was recovered, the 
bleeding was controlled. However, it was deemed inadvisable to carry out a 
dissection of the ureter at this time. The incision was therefore closed. Recovery 
was uneventful. 

Pathological report: The left kidney weighed 280 gm. A large tumor with a 
rough, cauliflower-like surface filled the lower half of the pelvis and compressed 
and narrowed the parenchyma somewhat in this area. 

Microscopic sections showed a papillary tumor with layers of cells covering 
thin connective tissue papillae. There was moderate cellular pleomorphism and 
occasional mitotic figures. There was superficial invasion of the wall of the pelvis. 
Diagnosis: Papillary infiltrating transitional cell carcinoma, grade 2; acute and 
chronic pyelonephritis. 

Followup: The patient has remained well during the intervening 10 years. 
He was placed on a diet and reduced his weight to 195 pounds. His blood pres¬ 
sure remains at 140/85. Excretory urography done on January 24, 1955 showed 
normal function of the right kidney with an entirely normal pyelogram in which 
the major and minor calyces were clearly and delicately defined. The blood 
urea nitrogen is 22.9 mg. per cent. 

Case 5 (fig. 8). Squamous cell carcinoma of renal 'pelvis. 

J. B., a man aged 58, was admitted to the Royal Victoria Hospital January 
10, 1944 complaining of gross blood in the urine, intermittently, for 1 year; pain 
in the right loin radiating to the back, for 1 month; frequency, nocturia and 
urgency, 2 weeks. 

The past history was irrelevant to the problem concerned. 

On physical examination, the eyes, ears, nose and throat were normal. The 
heart was not enlarged, there were no thrills, no murmurs, no irregularities. 
The blood pressure was 190/30. Lungs normal. Abdomen was obese; no tender¬ 
ness and no masses were palpable. There was no costovertebral tenderness. 
Neither kidney could be palpated. On rectal examination the prostate was en¬ 
larged two to three times normal size. It was fibroelastic, not fixed, not tender 
and no nodules were palpated. 

Laboratory investigation revealed that the specific gravity of the urine was 
1.015; albumin 1 plus; sugar negative. 
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Fig. S. Case j. .1, retrograde pyclogram showing filling defect in right kidney. B, micro¬ 
scopic section show mg squamous cell carcinoma of lenal pelvis. 

The phcnolsulfonphthalein excretion was 05 per cent in 2 hours. 

Cystoscopy: With the patient under a lorv spinal anesthetic, the instrument 
was readily introduced. A large, black, ragged, oxalate stone, on the floor of the 
bladder, was found. Several growths were seen at the bladder neck, one in par¬ 
ticular extending well into the right lobe of the prostate. 

Under the same anesthetic, the bladder was opened, the stone removed, and 
a one-stage suprapubic prostatectomy performed. The prostate contained on its 
surface the tumor referred to at cystoscopic examination. The prostatic cavity 
was packed with an iodoform gauze and a Freyer tube inserted. 

Pathological report: Sections of tissue from bladder neck showed a papillary 
tumor composed of delicate stalks of connective tissue covered by several layers 
of well differentiated epithelial cells. There were no mitotic figures or evidence of 
invasion. Diagnosis: Papillary transitional cell carcinoma grade 1 of urinary 
bladder. 

Recovery was uneventful and the patient was discharged from the hospital 2 
months after admission. 

Progress report: Four months after the removal of the prostate and bladder 
tumor, cystoscopic examination failed to show any evidence of recurrence of 
bladder tumor. However, 2 months later, the patient was admitted to the hos¬ 
pital in an acute septic condition, complaining of pain in the right kidney region, 
intermittently, since his previous operation, plus an acute rise in body tempera¬ 
ture of 1 week’s duration with an increase of the pain in the right costovertebral 
angle. 

Urine showed: albumin 1 plus, pus 4 plus; phcnolsulfonphthalein excretion 40 
per cent in 2 hours. 

Cystoscopy showed a normal looking bladder with a white healed scar at the 
neck. Catheters were passed up each ureter, there was a good flow from the left, 
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but a poor flow from the right. The pyelogram on the left side was normal and 
the pyelogram on the right side was deformed, the lower calyces failing to fill, and 
the upper ureter being slightly dilated. 

A diagnosis of tumor of the right kidney r plus pyonephrosis was made and a 
nephrectomy was carried out on August 10, 1944. 

The patient ran a veiy stormy postoperative course and finally died 3 weeks 
after operation. 

Pathological report: The right kidney weighed 490 gm. The capsule was 
thickened and stripped with difficulty from a finely granular surface. Cut section 
showed the cortical and medullary markings to be somewhat obscured. The 
pelvis was all but obliterated by firm white tumor which extended from this 
region into the renal parenchyma and through the capsule at one point. Approxi¬ 
mately one-third of the kidney was replaced by a tumor mass with an irregular 
margin. 

Sections showed a squamous cell carcinoma arising in the pelvis and invading 
the medulla and cortex of the kidney. Keratinization was prominent in some 
areas. Diagnosis: Squamous cell carcinoma of renal pelvis. 

Case 6 (fig. 9). Squamous cell carcinoma of renal pelvis containing glands and 
mucin-secreting cells. 

M. C., a man aged 54, was admitted to Royal Victoria Hospital March 11, 
1955, complaining of pain in the abdomen after meals for 1 j r ear and also pain in 
the right hip for 1 year. 

The patient was last perfectly well a year ago when he began to notice pain in 
the epigastrium spreading laterally, coming on approximately 1 hour after meals. 
It was described as a dull ache and was relieved partially by alkalies. Over 
the past 2 months his bowel movements had become harder and in smaller 
quantities than previously; this despite glycerine suppositories. On one occasion 
he passed a little blood following a particularly difficult movement. Fried foods, 
coffee and jam gave him an acid feeling in his mouth. He had lost 20 pounds over 
the past year. Barium enemas in September 1954 and February 1955 were normal. 
For approximately the same period of time he had had a steady dull ache in the 
sacral region, apparently brought on at work when he lifted a heavy box and 
slipped, thereby wrenching his back. There was no radiation and no change in the 
pain since the onset. He had pneumonia in 1903; a fractured arm in 1903; gasoline 
burns in 1947. The patient had had a productive cough for 15 years, worse in the 
past 6 months. The sputum was greenish m color, approximately \ 3 to cup a 
day. He had 110 chest pain. No frequency, urgency, burning or pain on urination; 
no hematuria. No history of venereal disease. Family history was noncontribu¬ 
tory. 

Physical examination: The patient appeared to have lost weight recently. 
Head aud neck were normal. Chest: slight kyphosis, anterior-posterior diameter 
increased; percussion note resonant throughout. Breath sounds normal through¬ 
out ; no added sounds. There was a draining sinus from beneath the right scapula. 
Blood pressure 17S/88, pulse 76, regular and moderately strong; left border of 
heart 4 inches from midline. No murmurs heard. Abdomen was symmetrical in 
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Fig. 9. Case 6. .1, ictronruile pyclogrnm showingobstruction at right uretcropclvic junction 
to the passage of dye. B, microscopic section .showing invasive squamous cell carcinoma 
Note stratified squamous epithelium on surface. C, microscopic section showing invasive 
squamous cell carcinoma at another site (mucicarmine stain). A few r droplets of mucin are 
present in overlying epithelium. D, microscopic section showing intra- and extracellular 
mucin (mucicarmine stain). 

shape and movement; no enlarged organs, masses or tenderness; hernial sites 
clear. On rectal examination, sphincter tone good; no abnormal tenderness; no 
masses palpable; prostate not enlarged; a few hemorrhoidal tags externally. The 
right testis was firmer and slightly larger than left; otherwise negative. 

Laboratory findings: Urine: specific gravity 1.020, negative for albumin and 
sugar, on 2 occasions a trace of albumin, sediments revealed 5 to 10 white blood 
cells and a few granular casts. Blood: hemoglobin SG per cent; white blood cells 
9,000, packed cell volume 44; sedimentation rate 30. Stool: negative for occult 
blood. Biochemical: A.C. sugar 75. Serology: Ivahn negative. Glucose tolerance 
curve: slightly prolonged hyperglycemia. Gastric analysis: essentially normal. 

Cholecystogram revealed, March 14, a gallbladder of normal outline which 
concentrated dye moderately well; no evidence of stone formation. A chest film 
levealed old empyema in the right chest with surgical drainage. A zone of in¬ 
creased density in this legion probably represented fibrosis following this dis¬ 
ease. There was no definite evidence of active parenchymal disease at this time. 
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Barium enema: normal. The esophagus functioned very well in the supine and 
upright positions. There was no evidence of esophageal varices. Lumbosacral 
spine: There was definite evidence of hypertrophic spondylosis. There was disc 
degeneration between T-12 and L-l and probably between L-l and L-2. No 
disease in the sacroiliac joint. 

Progress note: The patient was transferred to general surgery on March 30, 
1955 for abdominal exploration. This was performed on March 31 at which time 
a small, hard, fixed mass was located in the right renal area. Subsequent report 
of the biopsy showed the presence of cells in nests of the signet ring variety. 
Postoperatively, urological investigation was carried out. Retrograde pyelography 
showed the presence of a tumor of the right kidney; dye could not be introduced 
into the renal pelvis or calyces. The left pyelogram was normal. An aortogram 
was performed on April 16, 1955. The report in part was, “the right renal arteries 
are presumably obstructed since no dye has entered them.” 

On April 22, nephrectomy was performed. The kidney was found to be small, 
hard and fixed in position. By blunt dissection it was freed and removed. No 
bleeding was encountered from the pedicle; one small gelfoam pack was left in 
position. 

The liver was seen to be greatly enlarged, but no nodules were palpable. Free 
fluid was present in the peritoneal cavity. Postoperative course uneventful to date. 

Pathological report: Sections of perirenal tissue from the right side removed at 
laparotomy showed nests of epithelial cells in a connective tissue stroma. There 
were intercellular bridges in some of the nests and a few of the cells contained 
mucus. 

The right kidney weighed 37 gm. It was firm in consistency and its thickened 
capsule was removed with difficulty from a pale grey, granular and pitted surface. 
The cut surface was grey in color and the interlobar and arcuate arteries pre¬ 
sented as yellow streaks. Distinction between cortex and medulla was lost in 
multiple areas. The cortex measured up to 4 mm. in thickness. The calyces were 
slightly enlarged and irregular. They contained greyish gelatinous material. The 
epithelial surface of the calyces and the small pelvis was grey and granular. No 
plaques were present. 

Four firm pieces of perirenal tissue, weighing 38 gm., were included with the 
kidney specimen. The cut surface of each piece was grey with irregular yellow- 
orange areas resembling adrenal cortex. 

Multiple sections of kidney showed a marked fibrous replacement of cortex and 
medulla. The glomeruli for the most part were hyalinized and there was an in¬ 
filtrate of lymphocytes in the interstitial tissue in those areas which were not 
replaced by dense scar. The large and medium sized arteries were almost com¬ 
pletely obliterated by hyaline connective tissue. There was no amyloid in the 
kidney. 

There was a carcinoma with multiple points of origin from the epithelial lining 
of the calyces. The tumor for the most part was squamous in type, with inter¬ 
cellular bridges and focal areas of keratinization. It infiltrated the small kidney 
diffusely and extended through the renal capsule into the perirenal tissues. 
Intracellular and extracellular mucus was present in many of the cell nests and 
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theie ueie a few glaud-like spaces filled with mucus. Pseudo gland foimation due 
to cell degeueiatiou was piomiuent. 

The lining of the calyces between the aieas of invasive caicinoma varied from a 
single layer of flattened epithelial cells to epithelium of the stratified squamous 
type with intercellular bridges. Only a few dioplets of mucus were piesent in the 
epithelium wheieit wastiansitional in type. Diagnosis: Squamous cell caicinoma 
with glands and cells containing mucus (mucoepideimoid caicinoma of renal 
pelvis). 

Case 7 (fig. 10). Papillary, noninfiltrating carcinoma grade 2 of ureter; broncho¬ 
genic carcinoma. 
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S. B., aged 56, Avas admitted to Queen Mary Veterans Hospital on August 15, 
1952 complaining of frequency and urgency. 

The past history revealed that he had been under care of various D.V.A. 
hospitals since 1946. First admission was in October 1946 for chronic bronchitis 
and anxiety state. Second admission was in February 1947 for gross hematuria. 
He Avas found to have early middle lobe prostatic hypertrophy and prostatic 
calculi. No active treatment Avas instituted. The third admission Avas June 1,1948 
Avith the diagnosis of stricture of the urethra, mild hypertrophy of the prostate, 
and prostatic calculi. Dilatation of the urethra Avas carried out. There Avas no 
treatment given to the prostate. Excretory urography at this time shoAved no 
gross abnormality of either kidney. Kidney function appeared satisfactory. The 
fourth admission Avas in December 1949, as an outpatient, Avhen he complained of 
his bronchitis, and “shakiness.” The fifth admission to the Veterans Hospital Avas 
in March 1951, at which time a transurethral prostatic resection Avas carried out. 
The sixth admission Avas in July 1952 Avith the final diagnosis of phimosis, bala¬ 
nitis, left A ? aricocele, chronic prostatitis, and chronic bronchitis. He aaxis consider¬ 
ed fit for Avork on discharge. One month later he Avas seen in the psychiatry sec¬ 
tion Avhere a diagnosis Avas made of mental retardation and emotional instability. 

Physical examination: Head and neck essentially normal. Thorax: Ausculta¬ 
tion of the chest revealed sounds of fair quality in both lungs, Avith occasional 
rhonchi heard throughout both lung fields. The expansion Avas only fairly good on 
expiration. Heart normal. Blood pressure 155/100. Abdomen: There Avas a Avell 
healed appendectomy scar. Examination of the abdomen Avas othenvise normal; 
penis circumcised; testes normal; epididymides normal. Rectal: The prostate is 
slightly enlarged Avith increased fibrosis present. A previous diagnosis of prostatic 
calculi has been made. 

Urine: Acid; specific gravity 1.025; albumin negative; sugar negative; micro¬ 
scopic: occasional pus cells seen and occasional epithelial cells. 

Excretory urography shoAved nonfunction of the left kidnejL At cystoscopy, 
the catheter was passed up the right ureter Avith ease to the renal pelvis. A 
catheter Avas passed up the left ureter as far as the transverse process of the 
third lumbar vertebra, Avhere it met an obstruction. When dye Avas injected, the 
pyelogram on the right side Avas entirely normal. No dye passed beyond the point 
of obstruction at the third lumbar vertebra on the left side. The conclusion Avas 
that the patient had a nonfunctioning left kidney and that he probably had a 
nonopaque calculus on this side. It Avas decided therefore to explore the left kidney 
and ureteral region. 

At operation on September 24,1952, the point of obstruction in the ureter Avas 
felt and an incision made over it. Instead of a nonopaque calculus, a polypoid 
tumor of the ureter Avas found. A nephrectomy Avas done and included the upper 
4 inches of ureter. 

Pathological report: The pathological specimen shoAved a tumor mass in the 
ureter measuring 2 by 1.3 cm. It Avas attached to the Avail of the ureter by a 
pedicle measuring 6 mm. in diameter, 2 cm. from the ureteropelvic junction. The 
pelvis AA r as dilated. 

Sections of tumor shoAved a poorly organized papillary groAvth. Several layers 
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of epithelial cells of the tiaiiMtional cell type coveted a thin fiamewoik of con¬ 
nective tissue In many aieas the papillaiy stiuctuie was lost and the tumoi was 
composed of bioad zones of epithelial cells sepaiated by stiands of vasculai con¬ 
nective tissue Tlieie was a coiiespondmg vanation in nucleai atypism in differ¬ 
ent aieas The wall ol the uietei was not invaded Diagnosis Papillary nonin- 
filtiatmg tiansitional cell carcinoma grade 2 of uretei, hydionephiosis and 
chiomc pyelonephutis 

Piogtess - On the postoperative ie-e\amination of the patient, some 2 months 
aftei dischaige fiom the hospital, the chest \-ray levealed an area of initiation 
in the light uppei lung held The patient was therefoie readmitted to the hospital 
on Februaiy 11, 1953, when fuithei investigation revealed that the initiation in 
the light uppei lung field was piobably a bionehogemc carcinoma 
On April 23, 1953, a light upper lobe lobectomy was peiformed, with section of 
the glands at the hylar i egion Mici oscopic sections of the tumor revealed it to be 
a bionehogemc carcinoma Recovery was uneventful and he was dischaiged from 
the hospital on May 12, 1953 

Followup Five months latei, on Septembei 14, 1953, the patient was admitted 
toanothei D V A hospital whciehedied Atautopsy, the following findings vveie 
noted. Bionehogemc caicinoma of right lung (lobectomy light uppei lobe), 
secondaiy caicinoma of legional lymph nodes, light adienal gland, laige bowel 
and abdominal lymph nodes, oigamzmg pneumonia, bilateral, acute bioncho- 
pneumoma, bilateial, acute splenitis, chronic piostatitis, atheroscleiosis of aorta 
and coionaiy aiteries (moderate) 

Case S (fig 11) Papillary infiltrating transitional cell carcinoma giade 2 of 
aider 

J S , a man aged 70, was fust admitted to the Royal Victona Hospital in March 
194S at which time a two stage supiapubie piostateetomy was done 
He was leadnntted to the hospital on October 25, 1951 complaining of blood 
stained mine mteinnttently, of 10 months’ duiation The uime would become 
giossly bloody foi 1 to 2 days at a time, and appiovimately at 10 day inter¬ 
vals Thicc months aftei the onset of the gloss hematuua, the patient was inves 
tigated elsevvlieie and appaiently told that tlieie was decieased function of the 
left kidney No specific lecommendations were given to lnm at that time 
Physic ll examination Head and neck entirely noimal Lungs noimal Heait 
not enlaiged, no thrills, no muinuus, no megulaiities Blood pressure 120/G8 
Abdomen soft, well healed suprapubic seal No costoveitebial tenderness No 
masses palpated Liver and spleen not palpated Neithei kidney palpable Geni¬ 
talia normal Rectal sphinctei tone noimal, the prostatic bed was fibrous and 
firm 

Laboiatoiy investigation Urine acid, specific gmvity 1 008, albumin, a trace, 
sugai, negative, microscopic scattered led blood cells, laie white blood cells 
Phcnolsulfonphthalein test, 40 pel cent in 2 horns 
Electrocaidiogiam noimal, chest film noimal 
Ivonpiotem nitiogen 23 mg per cent 

Cystoscopy Bladdei was noimal Blood could be seen commg ftom the left 
uieteinl onfice A catheter was mtioduced The catheter in the left ureter curled 
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Fig. 11. Case S. .4, showing catheter coiled in left lower ureter. B, photograph of gross 
specimen showing carcinoma in ureter. C, microscopic section showing transitional cell 
carcinoma grade 2 of ureter, invading muscularis. Tumor was papillary on surface. (Re¬ 
printed by courtesy British Journal of Urology; MacLean: Brit. J. Urol., 26 : 235, 1954.) 

up in the lower ureter; the one in the right side was passed to the renal pelvis. 
When dye was injected, a normal pyelogram resulted on the right side, but on 
the left side the dye just returned into the bladder. 

Excretory urography showed a normal right kidney and ureter with a nonfunc- 
tioning kidney on the left side. 

A diagnosis of tumor of the left lower ureter was made and on November 3, 
complete left nephroureterectomy was done. 
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Pathological report: The left kidney weighed 115 gm. The external surface was 
rough, being both nodular and granular. The pelvis and calyces were markedly 
dilated and the renal parenchyma was narrow. The proximal half of the ureter 
was dilated up to 1.0 cm. in diameter. Tumor was present in 6 cm. of the distal 
half of the ureter. It completely encircled and extended into the lumen as a 
papillary mass. Two small nodules were present in the mucosa distal to this. 

Microscopic sections of the tumor showed a papillary transitional cell carci¬ 
noma which invaded smooth muscle of the ureter in multiple areas. There was 
moderate cellular pleomorphism and a moderate number of mitotic figures. The 
nodules in the adjacent mucosa had a similar histological appearance. Diagnosis: 
Papillary infiltrating transitional cell carcinoma grade 2 of ureter; hydroureter, 
hydronephrosis, and chronic pyelonephritis. 

Followup: Recovery was uneventful, and the patient was discharged from the 
hospital on November 24, 1951. He was readmitted 4 months later on April 2, 
1952 at which time he had a recurrence of tumor in the bladder. A suprapubic 
cystotomy with excision of the tumor and coagulation of the base were done. He 
had four subsequent admissions from June 1952 to January 1954. On two occa¬ 
sions recurrence of tumor in the bladder was found, and treated by fulguration 
endoscopically. 

On the last admission on June 23,1954, a cystoscopic examination revealed no 
evidence of recurrence of the tumor in the bladder. 

Case 9 (fig. 12). Papillary infiltrating transitional cell carcinoma grade 2 of 
ureter. 

C. W., a woman aged 71, was admitted to the Royal Victoria Hospital on 
January 13, 1951, complaining of gross hematuria of 2 weeks’ duration. During 
this time she passed a great many clots as well, and the hematuria had not de¬ 
creased. Some dysuria was present during the first few days but had practically 
disappeared. She had mild frequency attributed to drinking large amounts of 
water in an attempt to clear up the bleeding. She gave no history of passing any 
sand or gravel, and no history of drills or fever. There was no loss of weight or 
strength. 

Nine years previously, the patient had gross hematuria which caused her ad¬ 
mission to another hospital. At this time a pelvic repair was carried out. Detailed 
investigation of the urinary tract was not done. 

Physical examination: Breasts normal. Normal percussion note throughout 
both lungs; diminished breath sounds at both bases; no rales. Heart slightly en¬ 
larged. First sound was very loud, the second -was practically inaudible. No 
thrills, no murmurs, no irregularities. Blood pressure 145/90. Abdomen soft. 
Striae gravidarum. No masses palpated. Liver and spleen not palpated. Neither 
kidney palpable. There was no costovertebral angle tenderness. Extremities 
normal. 

Laboratory investigation: Urine: grossly bloody; albumin 2 plus; sugar nega¬ 
tive; microscopic: loaded with red blood cells, occasional pus cells. 

Blood nonprotein nitrogen 3G.6 mg. per cent. Creatinine 1.27 mg. per cent. 
Kahn: negative. 
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Fig. 12. Case 9. -4, retrograde pyelogram showing hydroureter and hydronephrosis on 
right side. B, gross specimen showing kidney, and tumor in ureter. C, gross specimen show¬ 
ing closeup of tumor in ureter. D, microscopic section showing papillary transitional cell 
carcinoma grade 2, ureter. Note lymphocytic infiltrate at base. 

Excretory urography revealed a normal sized kidney in normal position on 
each side. There were no opacities seen within the urinary tract. There was a 
calcified density in the region of the right bony pelvis which was probably the 
right ovary or a calcified fibroid. The left pyelogram was essentially normal. 
There was marked hydronephrosis and hydroureter on the right side. 
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Cystoscopy: The bladder was found to be inflamed and slightly ulcerated. The 
catheter was passed up the right ureter for G cm. at which point it met an ob¬ 
struction. When dye was injected the ureter was seen to be very irregular. 

A tentative diagnosis of tumor of the right ureter was made. A nephroureterec- 
toiny was advised, but refused. 

The patient was discharged from the hospital and readmitted 1 month later 
(February 15, 1951) at which time a right nephroureterectomy was done. Re¬ 
covery was uneventful. 

Pathological report: The right kidney and attached 15 cm. of ureter weighed 
135 gm. Only a few irregular, depressed areas were noted on the external surface. 
The cortex measured 4 mm. in thickness. The pelvis, calyces, and ureter were 
moderately dilated. The epithelial surface of the ureter commencing 6 cm. from 
the ureteropelvie junction and extending to within 1 cm. of the distal line of 
resection showed elevated granular and nodular, greyish, mottled red and brown 
areas which completely encircled the lumen. The wall of the ureter in this area 
was thickened and its pliability impaired. Its outer surface was smooth and 
glistening. 

Sections of ureter through various portions of the tumor as well as uninvolved 
areas showed the usual transitional epithelium changing abruptly to tumor tissue. 
The tumor was papillary in nature and infiltrated the muscularis of the ureter in 
a few areas. The cells were of the transitional type and varied somewhat in size 
and shape. A moderate number of mitotic figures were present. There was a heavy 
infiltrate of lymphocytes in the wall of the ureter. 

The kidney was not remarkable except for some hydronephrosis. Diagnosis: 
Papillary infiltrating transitional cell carcinoma grade 2; hydroureter and hydro¬ 
nephrosis. 

Followup: The patient was discharged from the hospital on March 14, 1951 
and readmitted 1 year later on March 5,1952 at which time she had a recurrence 
of the tumor in the bladder involving the whole trigone and the anterior wall of 
the bladder, just above the vesical neck. A suprapubic cystotomy was done and 
the areas were resected with the loop electrode and the bases thoroughly coagu¬ 
lated. The patient was discharged on April 10, 1952. Microscopically, the tissue 
showed papillary infiltrating transitional cell carcinoma grade 2. 

She was readmitted 2 months later, June 3, 1952, at which time three small 
papillary growths were found in the bladder. These were all coagulated eysto- 
scopically. 

Case 10 (fig. 13). Papillary infiltrating transitional cell carcinoma grade 3 of 
ureter. 

J. C. G., a man aged 73, was admitted to Ste. Anne’s Military Hospital on 
December 11, 194G in an emaciated condition, complaining of a poor appetite of 
G months’ duration, and a erampy left lower abdominal pain with nausea and 
vomiting of 1 months’ duration. 

Physical examination revealed a very thin emaciated man. The head and 
neck were normal. The heart and lungs were normal. Blood pressure 130/75. 

The liver was markedly enlarged; the right lobe felt very firm and irregular; 



410 


j. t. maclean and v. b. fowler 



Fig. 13. Case 10. Microscopic section showing papillary transitional cell carcinoma grade 
3, ureter. Note very large nuclei at base of tumor. Tumor extended through wall into 
periureteral'fat in one area. 


the left lobe could not be palpated. There was tenderness in the left lower quad¬ 
rant of the abdomen, but no abnormal masses were palpated. Neither kidney 
was palpated. Genitalia were normal. Rectal: sphincter tone normal. Prostate: 
enlarged times normal size, fibroelastic, not fixed, not tender. 

The patient died 3 days after admission to the hospital. An autopsy was per¬ 
formed. The essential findings are related below. 

Autopsy findings: The right kidney weighed 89 gm.; 4 cm. of the ureter in its 
distal third was filled with a soft, friable tumor which encircled and invaded the 
wall. Small tumor nodules were present on the mucosal surface above and below 
the main growth. The ureter proximal to the lesion, and the pelvis were dilated. 

Sections of the ureter showed a papillary tumor which extended through the 
wall into the periureteral fat. Cellular pleomorphism was marked. 

The liver weighed 2980 gm. and the right lobe was almost completely replaced 
by metastatic carcinoma. There was also metastatic carcinoma in the para-aortic 
and iliac nodes. Diagnosis: Papillary infiltrating transitional cell carcinoma 
grade 3 of ureter; metastatic carcinoma in liver and lymph nodes (para-aortic 
and iliac); hydroureter and hydronephrosis; left kidney normal. 

SECONDARY METASTASES TO URETER 

In 1931 MacKenzie and Ratner reported 3 cases of secondary metastatic 
growths of the ureter. One was from an adenocarcinoma of the prostate and in 2 
the primary growth was an adenocarcinoma of the stomach. 

In the years 1932 to 1954 inclusive, there have been 10,223 successive autopsies 
at the Royal Victoria Hospital. In these 10,223 cases, secondary metastases of 
tumor to the ureter were found in 39 cases. Of these 39 cases, 18 had an actual 
lesion in the ureter, and 21 had a lesion surrounding the ureter and occluding it. 
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These 21 cases should not bo considered as true metastatic lesions of the ureter 
Of the IS cases m which theie was an actual lesion m the meter, the primary- 
lesion was m the bladder in G, m 3 the pnmaiy tumoi was in the kidney, and 
in 2 the pnmaiy lesion was m the lenal peh is 

This leaves only 7 cases in which the primary lesion was outside the unnary 
tiact The other sites involved weie adenocarcinoma of the prostate 1, caicmoma 
of the lectum 2, caicmoma of head and body of pancreas 1, carcinoma of bieast 
I, carcinoma of the thyroid 1, and a melanoma metastasizing to the kidney and 
ureter 1 These 7 cases give an incidence of true metastases m the ureter from a 
pnmaiy tumoi arising elsewheie m the body, but outside the unnaiy tract, of 
0 07 pel cent 

In the 21 cases in which the uretei was occluded by tumoi sunounding it, the 
pnmaiy lesion was m the breast 2, ovaiy 2, ceivix 10, lectum and sigmoid 4, 
lymphosai coma of the jejunum 1, carcinoma of the prepuce 1, letiopentoneal 
lympliosaicoma 1 External occlusion of the ureter caused by metastases from a 
primary caicmoma elsewheie occuned m 0 20 per cent of the autopsies 

ENDOMETRIOSIS Or THE URETER 

Endometnosis of the meter is included for completeness and because of the 
fact that it might bo mistaken as a pnmaiy neoplasm of the uietei, as pomted 
out by Randall in 1941, when repotting the first case 

O’Conoi and Gieenhill, in then excellent aiticle on endometnosis of the bladdei 
and uretei, leported a case of endometnoma of the unnaiy bladder, and another 
case of endometnosis of the meter They also discussed the thiee mam theones 
advanced as to etiology 

There have been no known cases of endometnosis of the uietei at the Royal 
Victona Hospital dui mg the past 37 yeais 

METHOD or SPREAD OF TUMOR AND SITE OF METASTASES 

Metastases fiom tumor of the uretei occui relatively eaily Theie may be a 
considerable degree of extension within the lumen of the uieter Extension 
through the thickness of the uretei occuis i datively eaily due to the thin walled 
nature of the uietei 

When the lymphatics and the bloodstream are invaded, metastases may occur 
anywhere in the body The common sites encountered me the local lymph nodes, 
livei, veitebia, lung, kidney, spleen, pancreas and brain 

METASTASES OF TUMOR TO THE RENAL PELVIS 

Although secondaiy tumor metastases to the kidney aie l datively common, 
metastases to the lenal pelvis are quite rare 

The authors wish to lepoit a case in which a hepatoma in the liver metas¬ 
tasized to the left ienal pelvis A staghoin calculus also was present in the 
lenal pelvis (This case is being reported sepaiately by Lingaid, MacLean, and 
Heustis ) 

Case 11 (fig 14) Metastatic carcinoma m the renal pelvis from primary caici- 
noma in the hvei 
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Fig. 14. Case 11. .1, retrograde pvelogram shoeing filling defect in left renal pelvis 
and partial staghorn calculus. B, sectional drawing of kidney showing calculus and tumor 
mass in lower portion of renal pelvis C, microscopic section of tumor showing cords of 
liver like cells, blood sinuses and lakes D, microscopic section of tumor from renal pelvis 
shewing bile plugs. 


A 60-year-old Chinese man was admitted to the urology service of the Royal 
Victoria Hospital in May 1954 with the complaints of gross hematuria, dysuria, 
and weight loss of IS pounds over the past 10 months. The past history and 
family history were noncontributory. Gross hematuria had been present 10 
months ago, 4 months ago, and for the 2 weeks immediately prior to admission. 
The blood was mixed throughout the urine. During the past 8 months, the 
nocturia amounted to three to four times per night. Phj'sical examination re- 
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vealed some left lom tenderness Ncithei kidney was palpable The lnei was not 
enlarged The piostate gland was about twicenonml size, fibioelastic, not fixed, 
not tender Tlieie weie no othei palpable abdominal masses The mine was 
giossly bloody and contained clumps of pus cells The hemoglobin was 93 pei 
cent and the noiipiotem nitrogen was 19 mg per cent Cystoscopy revealed a 
noimal lower urinary tiact Retiograde pyelography showed the presence of a 
laige staghorn calculus occupying the lower half of the left kidney and dilated 
calyces The right pjelogram was noimal Nephrectomy on the left side was 
performed hi ay 15, 1954 

Pathological lepoit The left kidney measuicd 11 by 5 by 3 cm The capsule 
was iemo\ed easily to show a smooth external suiface On section theie was loss 
of corticomedullaiy demarcationmmultipleaieas and some of the pyiannds were 
hemorihagic The calyces were modeiately dilated and the internal suiface of 
the pelvis was blood stained and loughened In the lower part of the pelvis was a 
daik leddish mass of tissue resembling blood clot measuung 5 by 2 by 2 cm This 
was loosely idherent to the internal surface of the peh is Cut suiface of this mass 
was giey withnregulai hemoulngic aieas Astaghoin calculus had beememoved 
fiom the pelvis following nepluectomy It was composed of apatite 60 per cent 
and stiuvite 40 per cent 

Sections of the kidney showed cluonic pyeloneplmtis and in addition an acute 
inflammatory leaction with hemonhage and necrosis in some of the pyiannds 
and peripelvic tissues The epithelium of the pelvis was eroded m some aieas 
Sections of soft tissue mass found within the pelvis showed it to be composed of 
columns of polyhedial epithelial cells sepaiated by sinusoidal spaces filled with 
blood Golden blown, bile like plugs could be seen between the epithelial cells 
wheie they weie arranged m solid gioups The stiuctuie and cellular appealance 
definitely lesembled livei tissue 

Some sections through the icnal pelvis in loughened aieas showed the epi¬ 
thelium to be replaced by bile forming tumor cells Theie was no invasion of 
muscle or blood vessels Laige blood lakes and areas of hemonhage and neciosis 
were piesent in the tumoi Only a few of the epithelial cells had abnoimally large 
nuclei, no mitoses weie piesent Some of the biown pigment gave a positne leac 
tion with a histocliemical test for bile and some of it gave a positive reac 
tion for iron Diagnosis Metastatic caicmoma in the lenal pelvis fiom a primary 
carcinoma m the livei Follow up Two and one half months later, the patient 
was leadmitted to the medical seivice complaining of anoiexia of 3 weeks’ duia 
tion and pain in the light upper quadiant of the abdomen In addition he had 
become jaundiced and was passing light colored stools 

Physical examination levealed a cachetic man with maikedly lctenc scleiae 
Coarse lales weie heaid throughout the light lung and abdominal examination 
recealed a palpable lner 10 cm below the light costal margin The hemoglobin 
was 42 pei cent and the white blood count 22,000 About four hours following 
admission the patient’s condition detenoiated lapidly and he expired 

Postmoitem examination revealed the piesence of pnmary caicmoma of the 
lnei with multiple tumoi nodules measuung up to 20 mm in diametei piesent 
in the lungs and idienals The lnei measuied 22 by 20 by 10 cm and was 
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greenish in color and friable in consistencj 1 -. It weighed 2475 gm. A liver fluke 
infestation was found. Cholelithiasis and arteriosclerosis of the coronary arteries 
were concomitant findings. There was no tumor in the right kidnej'- or in the 
lymph nodes. 


SUMMARY AND CONCLUSIONS 

Early in embryonic life, the bladder, ureter, and renal pelvis are lined with 
identical and continuous epithelium which is transitional in type. This explains 
why tumors arising in any of these areas are similar in type, and may be identical 
in histological appearance. 

The effect of chronic irritation on the epithelium of the renal pelvis and ureter 
with resultant proliferative changes is discussed. Metaplasia to squamous epi¬ 
thelium or to mucin-secreting gland formation is discussed. A case showing muci¬ 
nous metaplasia of the renal pelvis with mucin-secreting glands in the tunica 
propria is presented. This is a very rare type of case. Other cases showing pro¬ 
liferative irritative changes and squamous metaplasia are shown. 

The significance of “predisposing factors” and of “seeding,” in relationship to 
urinary tract tumors is discussed. The relationship of normally occurring steroids 
and of chemical carcinogens to the production of tumor in the urinary tract is 
noted. 

There is a very high incidence of calculus present in tumors of the renal pelvis 
and ureter. 

At the Royal Victoria Hospital, in the 30-year period from 1925 to 1954 inclu¬ 
sive, there were 4 cases of primary carcinoma of the ureter operated upon. In a 
22-year period from 1932 to 1954, there has been 1 case of primary carcinoma of 
the ureter found in 10,223 successive autopsies. In the 8-year period from 1946 
to 1954, in the Department of Veterans Affairs Hospitals in Canada, there have 
been 6 cases of carcinoma of the ureter operated upon, and 1 found at autopsy. 

In the 15 years, 1917 to 1931, at the Royal Victoria Hospital (as reported by 
MacKenzie and Ratner) there were 96 cases of renal tumor operated upon, only 
1 of which was a case of tumor of the renal pelvis. In the following 23 years from 
1932 to 1954, there were 111 kidney tumors operated upon, of which 14 had 
primary carcinoma of the renal pelvis. In the S-year period, 1946 to 1954, the 
Department of Veterans Affairs Hospitals in Canada had 164 cases of tumor of 
the kidney operated upon or found at autopsy, of which 18 were carcinomas of 
the renal pelvis. In the total series of 471 cases of kidney tumor, 33 were carci¬ 
nomas of the renal pelvis, giving an incidence of 7 per cent. 

Typical cases of tumor of the renal pelvis and ureter are presented, along with 
the microscopic sections. In addition, a case of squamous cell carcinoma of the 
renal pelvis and a case of an infiltrating squamous cell carcinoma of the 
renal pelvis containing mucin-secreting glands and cells are shown. 

A case of metastases of a primary carcinoma of the liver to the left renal pelvis 
is presented. It was associated with a staghorn calculus. 

202 Medical Arts Bldg., Montreal, Canada ( J.T.M .) 

Department of Pathology, McGill University, Montreal, Canada (F. B. F .) 
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THE DIAGNOSIS OF TUMORS OF THE RENAL PELVIS AND URETER 

VINCENT J. O’CONOR 

Iii recent 3 r ears, there has been a marked increase hi the incidence of tumors 
arising primarily hi the renal pelvis and ureter. There is sufficient evidence to 
prove that this recognition has not been due entirely to improved, or more 
universally applied, diagnostic procedures. 

Just as the geographic incidence of papillary tumors of the bladder has fol¬ 
lowed the aniline-dj^e industry around the world, so also the increased finding of 
similar tumors arising in renal pelvis and ureter suggests a more common expo¬ 
sure to some sort of urinar 3 * carcinogen encountered hi the daily routine of our 
present life. The occupational hazard of exposure to the aniline-dyes and various 
other petroleum derivatives is well recognized and is universally accepted as one 
of the two known specific causes of ti-ansitional-celled tumors of the urinary 
bladder. The other known specific etiologic agent in the production of bladder 
neoplasm is infection with Bilharzia (schistosomiasis). 

During the past few j'ears a number of carefulfy-controlled research projects 
in the dog, conducted separate^ in several English and American clinics, have 
conclusively demonstrated the carcinogenic effects of B-naphtli 3 damine and 
allied products in the production of bladder tumors of a papillaiy nature. These 
excellent investigations have further shown that these carcinogens, if we may 
use that term loosely, are specific for the transitional-celled lining of the urinary 
tract and require, in addition to direct contact, something of a time element in 
this actual apposition to the mucosa. Lack of development of tumor in any por¬ 
tion of the bladder w T hich has been marsupialized or removed from contact with 
the urine; development of tumors in the ureter or renal pelvis of the dog only 
after partial obstruction to the ureter has resulted in the urinary stagnation 
associated with hydroureter and hydronephi’osis. 

Therefore, the most important point in considering the subject of the diagno¬ 
sis of tumors of the renal pelvis and ureter is the necessit 3 r to realize the relative 
frequenc 3 ’ with which the 3 y ma 3 r be encountered. Those of us who have been es- 
peciall 3 ' concerned with lesions of the urinary tract over a period of maiy 3 r ears 
have probabU learned this fact the “hard” wa 3 r . As a result of our considering 
these tumors to be rare, stones have been removed from the ureter and renal 
pelvis without recognizing the fact that they were associated with small primary 
neoplasms. Many tydro- or pyonephrotic kidneys have been removed with 
portions of the ureter which were above the point of obstruction due to the 
primary ureteral tumor. 

During my period of training at the Peter Bent Brigham Hospital, we en¬ 
countered two instances of primal tumor of the renal pelvis and one tumor 
arising in the lower left ureter. This latter was considered unusual enough to 
form the basis of a report before this society !y William C. Quinby hi 1922. 

In pursuing nw interest in the subject of primaiy tumor of the ureter some 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Pebble 
Beach. Calif. May 23-25, 1955. 
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yens ago, I ittall a statement made by someone to the effect that in the first 
one bundled yeais of opeiation of the Massachusetts Geneial Hospital only one 
instance of pnmaiy neoplasm of the metei was lecorded Compaie this incidence 
to the fact that some 20 jears ago a uiologist from a relatively small clinic m 
Wisconsin reported eight authentic cases in Much a pieopeiative diagnosis 
had been made 

Since my assignment m this symposium limits my discussion to “diagnosis,” 
I can best be brief and mention only the points which oui own expenence seems 
to emphasize as important 

Since July 1, 1942, on our seivice at the Chicago Wesley Memorial Hospital 
in Chicago, we have found 33 instances of pnmaiy tumoi of the lenal pehis 
Twenty-eight of these tumors weie papillaiy (transitional-celled) in type and 
five were “solid” (squamous celled) In the papillaiy tumois, eight had neo 
plastic involvement of the metei also Nine had papillaiy tumois of the bladdei 
discovered at the oiigmal examination Two other patients, upon whom nephio 
ureterectomy was perfoimed, weic subsequently found to have tumois m the 
bladder Thilteen pnmary tumois of the uietei, without evidence of lenal m 
volvement, were found Eight patients with "ureteial stump” tumoi involve 
ment aftei nephrectomy weio encounteied Seven of these had had nephrec 
tomy elsewhere In six of these patients, the data we could obtain seemed 
to indicate that no primary giovvth had been found in the lemovcd kidney A 
patient of oui own, seen as recently as 1952, at w hich time I lemov ed a laige hj 
droneplnotic kidney, icturned in 1954 with gioss hemoirhage fiom the meteral 
stump Excision of the uietei disclosed the piesenee of multiple low giade papil 
lary tumors which had undoubtedly been present as the cause of obstiuetion at 
the time of the original opeiation Up to this date, there has been no bladder 
involvement in this patient 

Five of these 21 “primary” tumors of the ureter were flat, mfUtiating squa 
mous celled growths All had pioduced marked hydronephrosis with secondaiy 
infection m the ureter and kidney These tumors spread eaily and all weie 
found to have regional oi distant deposits The true nature of the “solid” tumoi 
of the uietei is more difficult to diagnose preoperatively than is the case with 
papillaiy tumois The lesions to be confused W’lth primary tumors of the lenal 
pelvis and uieter are those which cause mechanical obstruction, calculus forma¬ 
tion, infection and gross hematuua, in other words, almost all the pathologic 
conditions which can arise in these structures 

Eveiy patient piesenting himself with papillary tumois of the bladdei should 
be suspected of a similar type of lesion in one or the other urinary tiee Cysto 
scopic examination may show tumor piojectmg from the ureteial onfice as it 
did in eight of our patients Radiographic study of the outline of the leual pelvis 
and ureter is, of couise, necessary to arrive at a piesumptive oi positive diagno 
sis The filling defect due to tongue like protrusions of cleai celled caicinoma of 
the kidney into the renal pelvis has prompted a diagnosis of primalj pelvic 
tumoi on several occasions Fresh or oigamzed blood clots, “soft” or nonopaque 
calculi and necrotic renal papillae may piovide pyelogiaphic data simulating 
tumor of the ienal pelvis Wheievei possible, attempts to outline the entire 
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ureter in case of extensive hydronephrosis maj 1 - show a filling defect which would 
otherwise have been overlooked. If one is unable to outline the ureter and renal 
pelvis by excretory urography, and at the same time a catheter camiot be passed, 
it will be impossible to make a preoperative diagnosis. The only exception to 
this will be the finding of tumor cells in the urine, in which case it may be pre¬ 
sumed that they have come from the obstructed ureter or renal pelvis. Up to 
now, these tests have not been helpful to us, but increasing technical skill in the 
future may prove such a search more worthwhile. 

COXCLUSIOX 

There seems to be definite evidence to prove that tumors of the renal pelvis 
and ureter are occurring more commonly than in the past. This trend will only 
be reversed when we identify the carcinogen, which we presume to be present 
in the urine. We will then take steps to eliminate or neutralize it All patients 
with papillary tumors of the bladder should be suspected of upper tract involve¬ 
ment also, even though the percentage of positive findings will be small. 

Modern diagnostic measures, plus a recognition of the possibility that neo¬ 
plastic lesions may suggest stricture, stone, blood clots or other necrotic tissue 
will lead to a more ready recognition of the true condition. 

720 N. Michigan Ave., Chicago 11, III. 
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PROGNOSIS OF PRIMARY TUMORS OF RENAL PELVIS 
AND URETER 

JOHN E DEES 

l loin the Dvpailment of Surgery, Division of Urology, Duke University Medical 
School anil Hospital, Durham, N C 

Aftei ie\ lowing the lecent literatute oil pnmaiy tumois of the renal pelvis and 
uieter and then- piognosis, I find that the subject does not lend itself well to 
statistical analysis The clinical material is so vaned, and tabulated in such dif 
feient ways, that one is unable to tell e\aetly how many of each type of tumor 
have been reported, nor how many have had either nephrectomy 01 nephio- 
uieteiectomy with 01 without excision of a segment of the bladder The number 
of patients who have lived 1, 3, 5, or 10 years without lecuirence cannot be 
accuiately determined In addition, it is impossible to deteinune fiom many of 
the lecorded leports whethei the individuals were potentially cuiable by surgeiy 
because of inadequate lnfonnation about the presence oi absence of metastases 
oi local extension at the time of operation Theie is also no umfoinuty m patho¬ 
logical descnptions, nor in the folknvup studies These are not faults of the 
capable authois who have lecoided their findings nor inadequacies in their 
methods of studying the patient They are inherent variables m a complex piob- 
lem Rathei than to attempt a tabulation of all the repotted senes foi this sym¬ 
posium it has seemed to me that a moie piofitable approach is to select for 
discussion, a few r of the carefully studied and followed groups of patients and to 
lepoit oui own expeucnce 

To illustrate the difficulty in companng the laiger leported senes of patients 
is the excellent report of Scott in 1943 on 149 patients with primal j caicinoma 
of the ureter who were operated upon Thnty two patients weie lepoited well 
when last seen, but of these only 0 w'ere obseived foi moie than 4 years In 182 
cases of pnmaiy tumoi of the uieter which he collected, there weie 22 different 
pathological diagnoses and consideiably more than 12 diffeient kinds of opeia- 
tion The next similar lepoit by Seuger and otheis in 1953 analysed an additional 
130 cases of their own and fiom the hteratuie Fifty two of tins collected group 
had shown no evidence of lecuirence, but of these, 50 per cent had been followed 
foi less than 1 yeai This again emphasizes the difficulty in establishing piog- 
nosis even from such an impiessive collection of cases 

A possible exception to the foiegoing is the prognosis of squamous cell caici¬ 
noma of the lenal pelvis or uieter The lesults of tieatment aieso umfoimly poor 
in this condition that no long period of followup is usually necessary to know 
what happens to the individual patient In 1919 Gahagan collected 196 cases of 
squamous cell caicinoma of the lenal pelvis from the hteiature and found no 5 
year cuie repotted Since then cases leported by Oberkncher, Riches, and the 
4 cases to be leported heiewith bung the total to at least 275 In none of these 

Read at annual meeting, Anienc in Association o£ Geiuto Urinary Surgeons, Pebble 
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additional cases has a 5-year cure been reported. It would seem probable that 
this currently hopeless prognosis of squamous cell carcinoma of the upper urinary 
tract is due to the fact that these tumors produce symptoms late in the course of 
the disease. Silent hematuria is by far the most common early symptom of all 
urothelial tumors while pain or symptoms of infection or obstruction appear 
later. Papillary tumors characteristically produce luxuriant growth within the 
lumen of the pelvis or ureter and the trauma from peristalsis produces gross 
hematuria quite early as a rule, often before significant spread has occurred. 
Bleeding from squamous cell carcinoma, on the other hand, is late and is usually 
due to necrosis secondary to invasion and obstruction of nutrient blood vessels. 
Furthermore, these tumors are apt to be of a high degree of malignancy from a 
histological and biological standpoint as opposed to the slight evidence of malig¬ 
nancy seen in some of the transitional cell tumors. 

Riches has recently reported 147 operable cases of transitional cell carcinoma 
of the renal pelvis collected in Great Britain. Of 79 cases with no involvement of 
the ureter or bladder, 62 per cent survived for 1 year and 41 per cent for 10 years. 
Of the 68 cases where the ureter or bladder was involved, although 71 per cent 
survived for 1 year, only 33 per cent survived for 3 years. Accordingly, he felt 
that involvement of the ureter or bladder made the prognosis of a primary car¬ 
cinoma of the pelvis much more grave. Of 61 cases of benign papilloma of the 
renal pelvis which were followed for more than 1 year after nephroureterectomy 
95 per cent survived for 1 year, 87 per cent for 3 years, and 50 per cent for 10 
years. Perhaps the best results obtained to date are those reported by O’Conor 
with 8 of 12 cases of papillary carcinoma of the pelvis surviving without evidence 
of recurrence for from 4 to more than 10 years after operation. In contrast, Foot 
reports that of 19 patients who had nephrectomy for transitional cell carcinoma 
of the pelvis, only 1 lived for 5 years after operation and he died of cancer in the 
seventh year. 

A most interesting report on 33 cases of primary carcinoma of the ureter from 
Table 1. Results of treatment of pt unary Illinois of renal pelvis and ureter 


Years after Operation 



0-1 

1-2 

5-6 

6-7 

7-8 

14-15 

17-18 ; 
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Total 

Tiansitional cell ca. of pelvis 
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Living . ... 
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Dead . 
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Squamous cell ca. of pelvis 










Living 
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Dead . . 
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the Mayo Clime has letently been made by Whitlock and otheis Of this gioup, 
17 weie purely supeificial without mv olvement of the submucosa although histo¬ 
logically of vaiying degiees of mahgnancy Of those opeiated upon more than 

3 yeais pieviously, 81 pel cent sumved, and of those opeiated upon moie than 
5 yeais pieviously, GO per tent sumved Of the 1G lemaining patients in this 
gioup whose tumor showed mfiltiation of the uieteral wall only one survived foi 
more than 3 jeais and he had extensile carcinoma at the time of his last exam¬ 
ination Six of O’Conoi’b 8 cases of pumaiy pupillaiy tumoi of the uietei sur¬ 
vived fiom 2 to 11 yeais aftei opeiation, but the pathological findings m these 
cases are not described 

The lcsults of treatment of 22 patients with pumaiy tumois of the ienal pelvis 
oi uietei at Duke Hospital aie depicted m table 1 Pour cases of transitional cell 
caicmoma of the pelvis are living foi almost G, 7, 8, and 18 yeais lespectively 
since operation, although the 7-jeai sumvor had recuricnt tumoi piesent in hei 
bladder when last examined To re emphasize the difficulty m pioguosis it is 
mteiestmg to note that at the time of operation, the 18 yeai suivnoi opeiated 
upon by my associate, Di E P Alyea, had a laige mass of tumoi extending down 
the lumen of the ienal vein to its junction with the vena cav a Theie was another 
tumor tlnombus ill the speimatic vein, and invasion of the ienal paienchyma 
fiom the ienal pelvis to, but not through, the capsule Five patients died within 
1 yeai after opeiation and anothei within 2 years Of 2 cases of squamous cell 
caicmoma of the pelvis, 1 is living less than 2 years postopeiatively and 1 died 
within 1 yeai aftei operation The 2 cases of benign papilloma of the pelvis are 
living for 8 and 15 yeais postopeiatively, with no evidence of lecunence Each 
had simple nephiectomy Of 8 cases of tiansitional cell carcinoma of the uietei, 

4 weie last known to be living but foi less than one yeai after operation Two of 
these have been operated upon within the last year whereas the otliei 2 could not 
be followed The lemaining 4 aie known to be dead in less than 2 yeais aftei 
opeiation 

The lesults m untieated patients with pnmary pelvic tumois aie shown m 
table 2, the diagnosis being made either at autopsy oi at palliative operation 
Three patients with transitional cell caicmoma died within 1, 3, and 4 years 
lespectively, and 2 patients with squamous cell carcinoma died within 1 and 2 
years respectively, after the onset of symptoms 


Tibll 2 llcsulls in untieated pnmary tumors of renal pelvis* 



Years after Onset of Symptom* 
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LOCALIZED AMYLOIDOSIS OF THE URETER: REPORT OF A CASE 

DANIEL R. HIGBEE and WILLIAM D. MILLETT 

From the Surgery and Pathology Divisions, Staff of St. Luke’s Hospital, 

Denver, Colo. 

Localized amyloidosis of the ureter is a rare condition. Lehmann 1 reported 
the first case in 1937, discovered at autopsy on a 67-year-old woman. In 1952, 
Gilbert and McDonald 2 reported the second case (the first in English literature), 
a 52-year-old white woman, on whom left nephrectomy was performed for hydro¬ 
nephrosis and left ureteral obstruction. In their case the lower calyx, inferior 
portion of the renal pelvis, and 3.0 cm. of the ureter were involved by amy¬ 
loidosis. 

We are reporting the third case of localized amyloidosis of the ureter. 

CASE REPORT 

A 71-year-old white woman, never in good health since the age of eleven, 
with a multitude of recurring allergic, gastrointestinal, circulatory, and other 
complaints, experienced a sudden high temperature, pyuria, and pain in the 
right lumbar region which responded poorly to antibiotic therapy. One such at¬ 
tack 3 months previously responded poorly to treatment. The history included a 
diagnosis of granulative urethritis 9 years ago, treated by urethral dilatations. 
A retrograde pyelogram at that time was not remarkable (fig. 1, A). Cystoscopic 
and radiographic studies demonstrated a normally functioning bladder and left 
kidney, and marked right hydronephrosis and hydroureter due to organic ob¬ 
struction of the right ureter about 3 cm. from the bladder (fig. 1, B). A right 
nephroureterectomy was performed, followed by normal convalescence. 

Pathological report: The gross specimen was a 13 by 9 by 4 cm. kidney with 
20 cm. of ureter attached. The latter, averaging 1.5 cm. in diameter, was ob¬ 
structed 2.0 cm. proximal to its surgical margin by a 2 by 1 by 1 cm. firm, tan 
mass that uniformly involved the ureteral wall. The dilated renal calyces and 
pelvis contained grossly purulent material. 

Microscopic description: The ureteral mucosa was focally lined by transi¬ 
tional epithelium with scattered, shallow ulcerations. The propria was diffusely 
infiltrated by lymphocytes, plasma cells, macrophages with foamy cytoplasm, 
and scattered neutrophils. There were scattered foci of necrotic cellular debris. 
In the mucosal propria, and largely obliterating the muscularis, were sheets and 
ovoid deposits of palely eosinophilic, homogeneous material. These deposits 
occasionally lay beneath the endothelium of small blood vessels. Rare multi- 
nucleated giant cells bordered the deposits. See figure 2. Peripherally, lying 
within the adventitia, was a rim of irregular bone trabeculae with foci of osteoid 
tissue that occasionally lay immediately adjacent to, but appeared demarcated 
from, amyloid deposits (fig. 3). The bone trabeculae often encased fatty stroma, 

Read at annual meeting, American Association of Genito-Urinarv Surgeons, Pebble 
Beach, Calif. May 23-25, 1955. 

1 Lehmann, G.: Zentralbl. f. allg. Path. u. path. Anat., 68: 209-213, 1937. 

2 Gilbert, L. W. and McDonald, J. R.: J. Urol., 68: 137-139, 1952. 
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Fig 1 1, retrograde p>elogram 1945 E^entialh normal B, retrograde pjelogrun 

1954 Tiny, h ur sired ch muel rum upward toward gretth dil ited, tortuous lower right 
uretei, indie iting annulai comtnction of lower ureter 



Fig 2 Cross section of ureter showing a slit like lumen, replacement of wall b\ imjloid, 
and peripher illv located bone trabeculae B, ureteral lumen at upper left, with underlying 
unjloid deposit 
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Fig. 3. Detail of bone formation with apposed amyloid deposits 

but marrow cells were not identified. Sheets of amyloid frequently lay within 
these intertrabecular spaces, along with light infiltrations of lymphocytes and 
plasma cells. Rare osteoclasts were noted. In the adventitia homogeneous 
eosinophilic deposits occasionally bordered vessels, both subintimal and peri¬ 
vascular in location. With Congo red stain, these deposits appeared light orange 
to orange red. In a crystal violet stain they presented an uneven reddish purple 
hue. 

Kidney sections exhibited focal interstitial infiltrations of lymphocytes, 
plasma cells and neutrophils in both cortex and medulla. Clusters of neutrophils 
lay within scattered tubule lumina. There was some clustering of glomeruli. 
The pelvic mucosa was focally ulcerated and heavily infiltrated by acute and 
chronic inflammatory cells. No acid-fast bacilli were seen in Ziehl-Neelsen 
stains of kidney and ureter. 

Diagnosis: Localized amyloidosis, right ureter, with granulomatous inflamma¬ 
tion and osseous metaplasia; hydronephrosis and subacute pyleonephritis, right. 

Pre- and postoperative laboratory studies: Red blood cells, 4,200,000; hemo¬ 
globin, 12 gm.; white blood cells, 9,000. Differential: 6 stabs, 89 polys, 4 lymphs, 
1 eosin. Blood Wassermann: Negative. X-rays of the chest and gastrointestinal 
tract were normal. A Congo red test revealed 30 4 per cent absorption of the dye, 
a normal result. Calcium, 9.2 mg. per cent; alkaline phosphatase, 2.5 units 
(Bodansky); total protein, 6.75 gm. per cent; albumin, 4.47 gm. per cent; 
globulin: 2.28 gm. per cent; A/G ratio, 1.96. The urine was negative for Bence- 
Jones protein. Bone marrow aspiration was refused. 

DISCUSSION 

The classification of amyloidosis as 1) secondary, 2) primary, 3) associated 
with multiple myeloma, and 4) localized, has been generally accepted. It is, 
however, of interest that in a recent report Wolf et al. 3 have questioned the 
validity of sharply segregating amyloidosis into distinct types. They reported a 
case of amyloidosis, unassociated with a predisposing disease, presenting features 

3 Wolf, R. L., Hitzig, W. M. and Otani, S.: A.M A. Arch. Int. Med., 95: 141-152, 1955. 
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of primary, secondary, and localized amyloidosis. However, to date in our case 
we have found no evidence of amyloid deposition other than in the ureter. The 
similarity of the clinical features of the ease reported by Gilbert and McDonald 
and our own is striking, indicating the advisability of considering localized amy¬ 
loidosis in the differential diagnosis of ureteral obstruction. Whether or not 
previous ureteral inflammation is a factor in the pathogenesis of this condition 
is uncertain. In our case there was history of previous urinary tract infection. 
Possibly the inflammatory reaction associated with the amyloid deposit was 
secondary. Bone formation, prominent in the ureteral adventitia of our case, 
is also described in Lehmann’s report. 

SUMMARY 

A case of localized amyloidosis of the ureter with secondary hydroureter and 
hydronephrosis is reported, and is the third instance of this condition recorded 
in the medical literature. 
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SMOOTH MUSCLE REGENERATION IN REPAIR OF 
EXPERIMENTAL URETERAL DEFECTS: THE 
SIGNIFICANCE OF THE DOUBLE LUMEN 

FRANK HINMAN, JR. and RUDOLF OPPENHEIMER 

From the Department of Surqery-Uroloqy, University of California School of Medicine, 

San Francisco, Calif. 

Regrowth of the ureteral wall after partial resection has been studied ex¬ 
perimentally by several workers 1 ' 7 to determine the conditions for repair in 
Davis’ intubated ureterotomy. The mucosa is found to be replaced within a week, 
and the muscle within 4 to 6 weeks. 

Recent experimental work in our laboratory 3 indicated that actual growth of 
smooth muscle can occur, especially from the cut edges, although reconstitution 
is probably hastened by fibrous contracture of the scar tissue. Since the present 
report is on a continuation of that study, the principles and technique will be 
reviewed: 

In order to separate the force of circular contracture of the fibrous tissue which 
is initially laid down to bridge the defect, from the factor of actual new growth 
of smooth muscle, a wire mesh fixed in a polyethylene splint (fig. 1) was laid 
across the cut edges. This prevented fibrous contracture, so that any muscle 
found beyond the barrier at the end of the experiment would necessarily have 
arrived by actual regeneration of the muscle fibers. 

Sections made after from G to 12 weeks showed varying degrees of new muscle 
growth, but in all specimens in which the initial area of regeneration could be 
identified, it uniformly lay adjacent to the normal muscle on the other side of the 
barrier (fig. 2). 

PRESENT EXPERIMENTAL STUDY 

An incidental observation in the previous experiments was that fibrous tissue 
would grow along the barrier in certain instances, thereby forming a double 
lumen. Specimens showing this phenomenon form the basis for the present study. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Pebble 
Beach, Calif. May 23-25, 1955. 
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1 Wiseman, J. L.: Observations on the stimulating influence of temporary rubber splint¬ 
ing on regeneration following ureteral resection: an experimental study. Brit. J. Urol., 
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2 Davis, D. M.: Intubated ureterotomy; a new operation for ureteral and ureteropelvic 
stricture. Surg., Gynec. & Obst., 76: 513, 1943. 

3 Davis, D. M., Strong, G. H. and Drake, W. M.: Intubated ureterotomy: experimental 
work and clinical results. J. Urol., 59: S51, 194S. 

1 Lapides, J. and Cafferv, E. L.: Observations on healing of ureteral muscle: relation¬ 
ship to intubated ureterotomy. J. Urol., 73: 49, 1955. 

5 Trautner, Kjaeld and Raaschou, Flemming: Histological examination of the regen¬ 
eration of the ureter in dogs after intubated ureterotomy. J. Urol., 71: 274, 1954. 

0 Kimbrough, J. C., Furst, J. N., David, M. C., Worgan, M. and Denslow, J. C.: Intu¬ 
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1950. 

7 Weaver, R. G. and Henderson, J. H.: Ureteral regeneration: experimental and clinical. 
J. Urol., 72: 350, 1954. 

8 Oppenheimer, Rudolf and Hinman, Frank Jr.: Ureteral regeneration: contracture vs. 
hyperplasia of smooth muscle. J. Urol., 74:476, 1955. 
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Fie. 2 A, cross section of ureter. No S6E, II weeks after operation Site of barnei is 
seen in B, with normal muscle below and tongue of new muscle growing into fibrous tissue 
ibove ^ 

Table 1 


Decree of Smooth 
Muscle Regeneration 

Dog * 

W eeks 
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Remarks 

Minimal (cb) 
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Ureter fell entireh awaj from splint 
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110 

9 



S6C 

H 
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Fig. 3. Cross sections of ureters with incomplete double lumens. .4, No. 165A; B, No. 
110; C, No. 176 and D, No. 14. Note absence of new smooth muscle in A, but ingrowth of 
muscle in B, into new wall and into area of barrier. 



Fig. 4. Cross section, No. 86C. No barrier present in this area but ureteral mucosa and 
wall have fallen partially away forming a redundancy (early double lumen formation). 

Six specimens were prepared by the technique described in the earlier com¬ 
munication, and representative cross sections studied. All ureters had two lumens 
on section (table 1). In four specimens (165, 110, 176, and 14), the double lumen 
resulted from growth of the initial fibrous tissue along the wire barrier. Epi- 
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with the splint, but fell away (fig. 5). Its cut edges then simply reapproximated 
themselves leaving a slight scar and a small lumen. The significant fact is that 
no muscle is seen in the walls of the new “ureter” (fig. 6). The bundles of the 
normal ureter pursue their usual course without deviation or extension into the 
area of the new lumen. The meaning of the absence of muscle growth under these 
conditions is the subject of this discussion. 

The question was raised during our studies as to whether the double lumen was 
actually a second ureter or merely one of the cystic spaces described by Trautner 
and Raaschau. 5 However, in the present experiments, the lumen was determined 
to be continuous with the ureter by dissection, since the splint in each case was 
withdrawn from the lumen. 

SUMMARY OF EXPERIMENTAL FINDINGS 

Smooth muscle can be seen to grow from the cut edges of the ureter when 
circular contraction is prevented by interposition of a wire barrier. Similarly, 
even if fibrous tissue grows across the barrier, forming two lumens, the muscle 
grows (although at a slower rate than the epithelium) into the septum. 

If, however, the open hemisection of ureter falls away from the splint, its 
edges coapt, reforming the cylindrical structure, as would be expected from the 
experiments of Davis and others already cited. The adjacent fibrous tissue forms 
a sturdy wall about the nearby splint, but this new “ureter” is not invaded by 
smooth muscle bundles. 

The formation of a second ureter has been described before as a complication 
of experimental intubated ureterotomy. However, double lumen formation 
provides an important link in the evidence that the site of regeneration of smooth 
muscle after resection of a part of the circumference of the ureter is from the 
cut edge of normal ureter. 

SUMMARY AND CONCLUSIONS 

An experimental technique was used to prevent healing by fibrous contracture 
of the ureteral defect in intubated ureterotomy, by interposition of a wire barrier. 
Actual smooth muscle regeneration has been observed and recorded. 

Partial reduplication of the lumen occurred if fibrous tissue grew along the 
barrier. The septum was invaded by smooth muscle. 

A complete second ureter was formed in one experiment in which the unroofed 
ureter fell away from the splinting catheter. The wall of the false lumen about the 
splint contained no muscle, the ureteral edges having healed together, leaving no 
exposed edge of muscle. Since no source for regeneration of new muscle was pro¬ 
vided and no muscle growth occurred, there is reason to believe that smooth 
muscle regeneration after intubated ureterotomy occurs principally from normal 
ureteral wall. Perhaps it might follow that the more normal the initial ureteral 
musculature, the better the quality and quantity of the regenerated muscle. 

These experiments add evidence to our previous observation that the smooth 
muscle of the ureter regenerates, arising in the main from the cut edge of nor¬ 
mal muscle. 
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DIAGNOSIS OP UROLOGIC COMPLICATIONS IN GYNECOLOGY 

C VRL RUSCHE 

From the Department of Surgen / (Urology), Umtcrsily of Southern California 
School of Medicine, Los 1 ngelcs, Calif 

The most common complications oeetnnng timing pelvic smgery on the female 
aie the leault of trauma to the uimaiy bladtlei oi uieteis Injmy to the bladdei 
is often lecogmzed at the time of stugciy and lepaired When a urinary fistula 
dm clops postopeiativcly, a uiologist may be consulted relative to the diagnosis 
and tieatment, howcvci, it is geneialiy consideied a gynecological pioblem 

The hteiatuic contains many lextcws of the fiequeney of uieteral mjuiy 
dming extensive pelvic smgeiy The incidence of this tragic happening is clothed 
by dcuous factois, so that many have been umepoited, umecognued, and often 
umevealcd because of the paucity of symptoms 

Since the generally accepted meideme of smgical mjuiy to the meter is 
lelatne and the arbitiaiy ligme not eiitnely accurate, too great reliance cannot 
be placed on the frequency with which the condition has been encounteied as a 
sequel of smgery The occurrence of tiieleial ligation as a complication of all 
opeiations on the female genital oigans has been estimated as much as 3 pei 
cent The lelative ratio of umlateial to the bdateial mjuiy is presumed to be 
G to 1 The moibidity ratio of the past can be haidly compaiable to that which 
existed prioi to the institution of the vauous sulfa dnigs and antibiotics, the 
complications, independent of infection, still tax the ingenuity of the suigeon 
and le-cmphasire the great impoitancc of all piexenttve measuies A decided 
mteiest has developed duiing the past yeais m a moie general and bettei tmdei- 
stauchng of all the puneiples which contubute to the pievention and collection 
of uieteial damage Much of tins has come about as a lesult of the experience 
of the w ai 

Vbdommal suigieal proccdmes ha\e been legaided as the most fiequent 
cause of uieteial tiauma However, the instances of injury to the uietci occurring 
duiing gynecologic operations have been more common lecently due to the 
mci easing use of panh>sterectomy both ill benign and malignant pehic con¬ 
ditions 

The most common site foi uieteral mjuiy has been lepeatedly noted by vanous 
sutgeous Novak described five daugei zones in the female patient as follows 

1) Wheie ureter ciosses the iliac vessels 

2) Ovarian fossae 

i) Intiahgamentary poition of the uretei 

4) Wheie meter is eiossed by the uteune aitery 

o) Intiaxcsical ureter m the iep.nr of vesicovaginal fistula 

The most skilled and experienced gynecologist may made eiiently nit or ligate 
one or both uieteis m a hjsteiectomy, if it is unusually complicated oi difficult 
The uiologist is consulted when complete amnia or peisistent flank pam follows 

Read it mnuaj meeting, American Association of Gemto-Crmnn Surgeons, Pebble 
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such a procedure as removal of diseased fallopian tubes or intraligamentous 
cysts, vesical tumor, or carcinoma of the uterus. The usual types of injuries are 
ligation, incision, resection, clamping and extensive stripping of the ureter with 
interference of the blood supply. 

The general symptoms of rupture or penetration of the ureter include pain 
along the course of ureter and muscle spasm, intermittent chills and fever, 
though these may not appear until some time after the operation when infection 
or toxic absorption from extravasated urine has had a chance to be effective. 
At first there may be nausea and vomiting, which usually cease after 24 hours. 
The patient lies in bed with the leg of the affected side drawn toward the ab¬ 
domen in an attempt to relieve the contraction of the irritated iliopsoas muscle. 

The early physical findings of ureteral ligation or marked angulation pro¬ 
ducing obstruction are abdominal distention and flank pain. Renal manifesta¬ 
tions in some instances may remain in a quiescent state for months or even 
years before hydronephrosis, pyonephrosis, or complete atrophy of kidney 
develops. When the renal duct has been traumatized by needle puncture, 
incision, segmental resection or necrosis from application of clamps or extensive 
stripping, and an intraperitoneal urinary extravasation occurs causing acute 
peritonitis, death may result within a few days. More often, however, the urine 
finds its way to the surface by the formation of a ureterovaginal fistula, or 
drainage of urine from the abdominal wound. When both ureters are ligated, 
absolute anuria is present from the time of surgery. 



. ___ _ I 

t. K *. 1 Case 1. Excretory urogram demonstrates severed left ureter and extravasation. 
Accident occuned during operative removal of intraligamentous cyst. 
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Flo. 2. Case 2. Attempted loft ureteral catheterization on eleventh postoperative day 
Faulty ureteral union \vas demonstrated by obstruction and extravasation. 

When injury to a ureter is recognized at the time of surgery, it should be 
repaired immediately, pieferably over an indwelling ureteral catheter as a 
splint. Occasionally, difficulty is encountered in locating the severed ends of the 
traumatized duct. An investigation which requires but a few minutes is the 
intravenous use of indigo carmine to locate the proximal portion, and the 
passage of a ureteral catheter to identify the distal end of the ureter. 

When symptoms develop postoperatively suggesting injury to the ureter, the 
use of excretory uiograms, cystoscopy, and the retrograde introduction of 
lueteral catheters will always locate the area of obstruction, and frequently the 
extent of damage to the renal duct. 

I would like to illustrate and in this way re-emphasize the value of our diag¬ 
nostic aids in patients with ureteral injury: 

Case 1. R. A., a woman aged 39, had a large intraligamentous cyst removed. 
The day following surgery, the patient complained of abdominal pain and 
distention. Urinary drainage came from the abdominal wound. On the fifth 
postoperative day, excictory urograms disclosed a severed left ureter and 
extravasation (fig. 1). 

Case 2. P. E., a woman aged 00; diagnosis, intraligamentous cyst of the left 
ovary. During the removal the left ureter was cut. The ureter was immediately 
l epaired by end-to-end anastomosis over a No. 8 catheter. The catheter was 
removed 10 days later. The patient experienced severe abdominal pain and 
rigidity. Attempted ureteial catheterization on the eleventh postoperative day 
icvealed faulty ureteral union and extravasation necessitating nephrectomy 
fhg 2). 
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Fig. 3. Case 3. 4, one month postoperative retrograde urogram demonstrates normal 
ureter and moderate hydronephrosis. B, enlarged left renal shadow. Obstruction of cath¬ 
eter in pelvic ureter without extravasation. Opaque medium returned around catheter. 

Case 3. A. L., a woman aged 40, with a diagnosis of fibroid uterus, had a sub¬ 
total hysterectomy performed. During the first 24 hours following surgery, the 
patient complained of severe pain in her left flank, abdominal distention, nausea 
and vomiting. Excretory urograms demonstrated a functionless left kidney. An 
attempted left ureteral catheterization disclosed an obstruction in the left pelvic 
ureter without extravasation. The abdomen was reopened on the third post¬ 
operative day and the ureter explored. An acute angulation of the duct was 
demonstrated and relieved. Apparently the condition was produced by pulling 
down the peritoneum to peritonealize the pelvic floor (fig. 3). 

Just as surgical injuries to the ureters and bladder have increased because of 
the more general use of total hysterectomy, so have irradiation injuries increased 
because of the widespread use of radium and x-ray in the treatment of uterine 
malignancy, especially of the cervix. It is always advisable, before irradiation 
for cervical carcinoma, to perform a cystoscopic examination, including bi¬ 
lateral ureteral catheterization and urograms. It is only by such investigation 
that one can tell whether the subsequent ureteral or vesical injury is due to the 
operation, malignancy, or irradiation. It must be kept in mind that the most 
common cause of death in cervical cancer is uremia due to compression of the 
ureters by the malignancy. 

Irradiation cystitis does not present a characteristic picture. It may be con- 
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fused with chronic interstitial cystitis. Usually there is a general hyperemia and 
at times ulceration of the bladder wall. Occasionally the ulcers are covered 
with encrusted urinary salts. The most common site of the lesion is in the base 
of the bladder near the cervix. Biopsies always should be taken of these areas 
to eliminate the possibility of carcinoma of the bladder. Perhaps one of the most 
distressing complications following irradiation of the cervix is the development 
of urinary fistulas. They may open directly into the vagina or may open into 
the cervix and thence reach the vagina. The diagnosis is established by careful 
bimanual palpation of the pelvis, biopsies from bladder and cervix, cystograms, 
and cystoscopic study. 

SUMMARY 

Urologists, gynecologists, and general surgeons, all assent to the belief that the 
incidence of bladder and ureteral injuries is higher than available data indicate. 
Many clinicians are averse to reporting these injuries thereby precluding accurate 
statistical records, although the injuries resulting from external violence are 
always reported when recognized. 

Ureteral injuries, particularly unilateral lesions, occurring during pelvic 
surgery, may not be recognized or even suspected, as the kidney may silently 
atrophy without giving rise to symptoms. Occasionally recanalization takes 
place due to the recuperative powers of these organs; however, it usually results 
in stricture formation. Some patients may go months or even years before 
symptoms develop. 

Trauma to the bladder or ureter, when recognized, should always be repaired 
at the time of surgery. When acute symptoms develop postoperatively, sug¬ 
gesting ureteral injury, the employment of intravenous pyelograms, cystoscopy 
and ureteral catheterization will always aid in making the diagnosis, demonstrat¬ 
ing the locations and often the extent of injury to the ureter. 

When bladder symptoms or signs of fistula or ureteral obstruction develop 
after pelvic irradiation for malignant growths, the diagnosis is established by 
bimanual palpation of pelvis, cystoscopy, cystograms, and cervical and bladder 
biopsies. 
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THE TREATMENT OF UROLOGIC COMPLICATIONS 
IN GYNECOLOGY 

EDGAR BURNS and IRVING PEISER 

From the Departments of Urology, Ochsner Clinic and Tulane University School of Medicine, 

New Orleans, La. 

Injury to the ureters or bladder during performance of pelvic operations may 
occur in the hands of even the best surgeons. The incidence of such injuries varies 
from 2 per cent during performance of ordinary surgical procedures to 10 per 
cent during more radical operations for malignant lesions. Because of the in¬ 
dividual variation of certain primary factors, management of injuries to the 
urinary tract must be highly individualized. The age and general condition of 
the patient, the functional capacity of both kidneys, the curability of the primary 
surgical lesion, and even the economic status of the patient must be weighed in 
conjunction with definite knowledge as to the site and type of injury. 

URETERAL INJURIES 

The three most common types of injury to the ureters are ligation, crushing 
with a hemostat, and incision or section during sharp dissection. Extensive 
stripping of the ureter with subsequent slough has been a less common injury. 
The importance of recognizing that injury has occurred before the operation is 
completed needs no emphasis. How often this will happen depends upon the 
alertness of the surgeon to its possible occurrence. 

If the surgeon recognizes that he has ligated the ureter while the abdomen is 
still open, immediate removal of the ligature will leave little possibility for the 
development of fistula, but stricture may subsequently occur. In such cases, the 
area that has been held in the grasp of the ligature should be carefully inspected 
and if it is apparent that the tissue has been crushed, the area should be resected 
and end-to-end anastomosis performed, or the proximal end of the ureter should 
be implanted into the bladder, if the injury is low enough to permit this procedure. 

Crushing of the ureter with a clamp usually causes enough destruction of 
tissue to produce permanent damage and, for this reason, the injured area should 
be resected and end-to-end anastomosis accomplished, or the proximal end re¬ 
implanted into the bladder. 

A ureter that has been completely sectioned should be treated in the same 
manner. Incomplete section of the ureter may be treated by simple closure of the 
incised area with fine catgut sutures. It is advisable to leave an indwelling splint¬ 
ing catheter in place for eight to ten days, and extraperitoneal drainage should 
be provided in all cases. 

MANAGEMENT OF LATE INJURIES 

Injury to the ureter is frequently not suspected before the operation is com¬ 
pleted. Significant diagnostic signs in the postoperative period depend upon the 
nature and extent of the damage. Reduced urinary excretion or complete sup- 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Pebble 
Beach, Calif. May 23-25, 1955. 
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piession of urme may tempoiauly follow any extensive surgical pioceduie, m 
which the blood pressure is significantly lowered Houevei, piolonged ieduction 
of unnaiy output, in the absence of shock, should nevei be ascnbed to reflex 
suppiession It is lmpeiative to lule out mechanical obstruction, which can be 
easily accomplished by cystoscopy and letrograde cathetenzation In the case 
of ligated uieteis, occasionally the catheteis may be manipulated past the liga- 
tuie and advanced to the kidneys, in which case they should be left indwelling 
until the effects of back piessuie have subsided In any case, cystoscopy will 
establish the location of the mjuiy Intiavenous uiogiaphyis also of value, and 
theie appear to be no contiamdications to it If the uietei has been seveied, the 
function of the kidney w ill usually remain good and the ureter will be outlined 
down to the point of mjuiy If the uieter has been ligated, the function of the 
kidney will be leduced m piopoition to the completeness and duiation of the 
obstiuction 

Ligatuies probably should not be lemoied in the early postopeiatne penod 
The local tissue icaction makes this pioceduie both difficult and unsatisfactoij 
The urinary stream should be divei ted by ureteiostomy, pyelostomy, or nephros¬ 
tomy Nephrostomy has been the most satisfactoiy proceduie m oui expeneiue 
It can be perfonned by exposing the pelvis and lowei pole of the kidney, without 
fieemg 01 dehveiing the kidney from its bed If both ureteis have been obstructed, 
bilateial nepluostomy can be earned out m the majonty of cases, without undue 
iisk The patient may then be allowed to convalesce in safety until the effects of 
back piessure upon the kidneys have completely disappeaied and the tissue 
leaction in the area of injury has sufficiently subsided to permit peiformance of 
definitive treatment Occasionally, the ligature will absoib and the kidney will 
legam its noimal function In the majonty of cases, howovei, this foitunate 
cucumstance will not occur In gynecologic procedures, the obstiuction is usually 
low enough to leimplant the proximal end of the uieter into the bladdei This 
will be found to be a moie satisfactory solution to injuiies ill this aiea If moie 
than two weeks have elapsed before the injury is detected, the chances of the 
kidney legainmg its function are diminished Cases of noimal lenal function 
following obstruction, which had existed for a longei penod, have been lepoited 
but one might suspect that m such cases the obstruction w as not complete 

In patients with lneversible renal damage, the ad\usability of suigical inter 
vention must be considered If asymptomatic, hydionephrotic atrophy has oc 
cuired, the kidney may be left alone, but such kidneys if infected will lequne 
nephiectomy In the case of uieteial fistula without irreversible lenal damage, 
the type of possible lepau will be determined by the site of mjuiy If theie is 
sufficient length of uietei above the mjuiy, ieimplantation of the uietei into 
the bladder as near the noimal site as possible is the pioceduie of choice IVe 
have, on occasion, been able to leimplant the uietei tluough the noimal onhce 
That there must be absolutely no tension upon the ureter needs no emphasis 
The methods by which this may be done are adequately described in the liteia 
tuie Oui experience indicates that equally good lesults can be obtained by 
each method, provided fieedom from tension, constnction, and angulation is 
obtained 
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The use of a sleeve or tube constructed from the vesical wall to envelop a short 
ureter, otherwise incapable of reimplantation, as advocated by Ockerblad and 
others, may be considered. Ureteral reflux, which may follow this procedure, 
however, will lead to progressive renal damage. If the damaged section is short 
and injury too high to permit reimplantation, resection of the injured portion 
and anastomosis are indicated. Equally good results may be obtained from each 
of the several methods by which this may be accomplished. With an indwelling 
plastic catheter used as a splint, the lower end is drawn out through the urethra 
by cystoscopy at the conclusion of the operation. Alternatives are the use of a 
splinting catheter and diversion of the urinary stream by ureterostomy above 
the site of anastomosis, or splinting with a T-tube. These two methods have the 
disadvantage of producing angulation of the ureter, and the T-tube has a tend¬ 
ency to produce stricture at both ends of the T. Healing should be complete by 
the end of two weeks. Interval evaluation, by means of intravenous urograms 
and cystoscopic ureteral dilatation, is required because of the tendency to 
formation of stricture at the site of anastomosis. 

If the damage is too high to permit reimplantation into the bladder and too 
extensive to permit reanastomosis, the condition of the opposite kidney will 
largely determine the course to be followed. If the opposite kidney is normal, 
nephrectomy may be a wise choice. There are those who advocate ureterointesti- 
nal anastomosis in unilateral injury, but the possible immediate and late com¬ 
plications cannot be considered lightly. If the kidney in question is solitary or its 
mate diseased, one may choose ureterointestinal anastomosis, nephrostomy, or 
ureterocutaneous transplantation. To await spontaneous closure of fistulas is to 
indulge in wishful thinking at the expense of continued renal damage. On the 
same basis, one should never await absorption of a ligature without diverting 
the urinary stream by nephrostomy to protect the kidney. Even if irreversible 
renal damage does not result from back pressure, the local destruction of tissue 
produced by the ligature will result in stricture, and in some cases, permanent 
occlusion of the ureter. Transuretero-ureterostomy has been advocated and 
unquestionably there are indications for it. In the majority of cases, however, it 
would seem injudicious to jeopardize the opposite normal ureter in effecting 
union that might result in cicatricial changes in both. 

The radical treatment of malignant disease in the pelvic area not infrequently 
involves stripping of the ureter. In such cases, the blood supply may be com¬ 
promised to the extent that the ureter will subsequently slough. This usually 
occurs between the end of the first and third postoperative weeks. We have 
noticed a considerable increase in this type of injury on surgical services, where 
large numbers of radical procedures are performed for pelvic carcinoma. In the 
cases that we have seen, the ureteral damage has been too extensive to permit 
resection of the devitalized area with anastomosis or reimplantation into the 
bladder. If the injury is bilateral, and a sufficient length of viable ureter is avail¬ 
able, ureterointestinal anastomosis may be performed. Otherwise, the choice 
between cutaneous ureterostomy and permanent nephrostomy must be made. 
There are advocates of both methods. Our experience has been that if the stump 
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of the uietei is biought out well beyond the cutaneous maigm, theie is little 
tendency to foimation of stricture and a collecting apparatus can be worn with¬ 
out the aid of indwelling catheteis On the otliei hand, if the end of the uietei 
should slough and letiact beneath the cutaneous margrn, formation of stnctuie 
is inevitable and, m such cases, nephrostomy is piefeiable 

Obviously, iiidmdual problems will determine somewhat the couise that may 
be followed The cuuent practice of making preopeiative mtiavenous uiogiams 
piovides information legaidmg the status of lenal function, wlncli is invaluable 
to the operator m dealuig with a uieteial injury that is lecogmzed duimg the 
opeiativo piocedure Ligation of ail nijuied uietei with the expectation that the 
kidney will undergo silent, hydionephiotic atiophy should not be consideied 
lightly Even with the knowledge at hand that the opposite kidney is normal, if 
the involved kidney haibois low-giadc infection, a fulminating couise may be 
expected to follow We saw a recent case m which the back piessuie following 
ligation of the uretei led to coitical infection and septicemia The hgatuie also 
cut thiough the uietei, pel nutting extiavasation of uime tlnough the stump 
Recoveiy followed nephiectomy and drainage of the extiavasated aiea Uieters, 
in which the lumen has become constueted in the postoperative penod fiom scai 
tissue, following gynecologic operation, usually lend themselves well to leim- 
plantation into the bladdei Ui eterovagmal fistulas occui chiefly during vaginal 
opciative piocedures, and a case will raiely be encounteied that will not lend 
itself to reimplantation In dealing with all types of uieteial mjunes, the nn 
poitance of implanting the uieter into the bladdei, whenevei feasible, needs no 
emphasis Co-opeiation between the surgeon and the uiologist will facilitate the 
management of all types of uieteial nijunes 

INJURIES TO THE BLADDER 

Injuries to the bladder will occui during perfoimance of both vaginal and 
supiavaginal proceduies An incision into the bladder, lecogmzed during the 
operative proceduie, is tieated by simple closuie, followed by insertion of an 
mdwellmg urethral cathetei Leakage of uime through the wound following 
supravaginal proceduies is usually the iesult of a wound m a mobile area of the 
bladdei, and such wrnunds will usually close simply by indwelling uiethial cath¬ 
etei diainage Vesicovaginal fistulas will require plastic lepan Most of these 
can be successfully repaired through the vagina An abdominal approach, with 
separation of the bladder from the vagma in dealuig with high fistulas, and 
transvesical repair, in our expei icnce have been less satisfactory l vesicoui etei o- 
vaginal fistula will occasionally be encountered In such cases, the uietei should 
be cut and reimplanted into the bladdei, and tiansvesical closure of the vesuo- 
vaginal fistula earned out at the same time or an individual pioblem may nidi 
cate a vaginal appioach to the lattei 

INJURIES PllOVI RADIATION 

The extensive application of radiation in the management of pelvic malig¬ 
nancies has accounted foi a considerable numbei of urmaiy tiact complications 
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The reported incidence is far below actual occurrences. The reactions in the 
bladder are of two types: first, acute reactions, which occur during therapy, are 
similar to those observed in the skin, and subside without treatment—and 
secondly, delayed reactions, which may appear one to eight or ten years later. 
These involve chiefly the lower posterior wall and floor of the bladder. The tissue 
change is that of endarteritis, which may lead to necrosis. About 75 per cent of 
these will eventually heal. In others, encrusted ulcers, vesicovaginal fistulas, 
or embarrassment to the upper urinary tract from obstruction of the intramural 
portions of the ureters, develop as a part of the sclerotic process. The majority 
of radiation ulcers will eventually heal and, in those cases, the bladder capacity 
may be restored to normal. In others, contracture will reduce the bladder ca¬ 
pacity to the point that frequency amounts to total incontinence of urine. In 
such cases, the upper urinary tract is dilated. Vesicovaginal fistulas resulting 
from radiation reaction are impossible to repair because of the poor circulation 
to adjacent tissue. In both of these conditions, diversion of the urinary stream is 
indicated by ureterosigmoid anastomosis, if feasible. Otherwise, cutaneous trans¬ 
plant or nephrostomy should be done. Injuries to the urinary tract that result 
from radiation therapy emphasize the importance of evaluating the urinary tract 
in connection with the interval postoperative studies. 

SUMMARY 

The incidence of urologic injuries during gynecologic operations ranges from 
2 per cent to 10 per cent. The method of handling such injuries will depend upon 
the site and type of injury, the age and general condition of the patient, the 
functional capacity of both kidneys, the curability of the primary surgical lesion, 
and even the economic status of the patient. 

The most common ureteral injuries are ligation, crushing, section, and exten¬ 
sive stripping of the ureter. Recognition of such injuries during the operative 
procedure will, of course, minimize the possibility of permanent damage. Un¬ 
fortunately, most of these injuries are not detected until later in the postopera¬ 
tive period. The importance of co-operation between the surgeon and the urologist 
in the management of all types of ureteral injuries cannot be too strongly em¬ 
phasized. 

Other urologic complications in gynecology include injuries to the bladder 
and those resulting from radiation treatment. Whatever the type of injury to 
the urinary tract during gynecologic procedures, the primary object in manage¬ 
ment is to preserve renal tissue whenever possible and to restore comfort and 
health to the patient. 

3503 Pnjtania St., A T eiv Orleans 15, La. 
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IS CYSTITIS CYSTICA AN INNOCENT OR A MALEFIC LESION? 

RL CD M NESBIT 

The discovery of small cysts in the unnary bladder is a commonplace occui- 
lence Most uiologists ascribe their presence to low grade infection and larely 
tieat the lesions specifically m the belief that they are themselves haimless and 
wdl disappear when the infection has been eliminated In fact, they aie rarely 
biopsied Of couise, all uiologists are famdiar with the reports of Stirlmg and 
Ash, 1 - of Flank Patch 3 and otheis concerning the occasional occunence of can¬ 
cer in connection with cystitis glandulans, and perform biopsy in any case where 
there is any leason foi suspicion. 

The present lepoit is made to point out that cystic lesions which are entnely 
innocent m appearance may in fact be composed of neoplasm and to urge that 
all such lesions be biopsied The cystic lesions m question often have the appear¬ 
ance of small resides containing clear fluid while some have a yellowish 01 oiange 
color and when punctuied are found to contain rathei thick \anthochi omic mate¬ 
rial They aie larely large, usually having a diametei less than 1 mm , and most 
of them aie e\ on smallei 

Most pathologists today accept the theoiy of \on Brunn 1 that these lesions 
aie the end product of metaplasia occunmg m the tiansitional uioepithehum 
which staits as cell nests or epithelial buds. He believed that this prohfeiation 
of the epithelium was stimulated by inflammation and that the cyst foimation 
was due to degeneration of the central cells of the nests Today it is generally 
agieed that cell nests of Brunn develop as a result of chronic irritation, usually 
infection, but some investigations hare suggested the possibility that toxins 01 
othei irritating chemical agents might piovoke this type of prolifei ative change 

Whater er the cause, the lesions aie geneially seen in patients who complain 
of chiome, low giade bladdei untation, and infection is usually present in the 
mine The expeueneed urologist who performs cystoscopy on such a patient 
will ordinauly find nothing to suggest that the cysts aie anything but an objec¬ 
tive manifestation of chronic infection and rr ill perhaps be relieved not to have 
found anything of a moie senous natuie to tieat Of course, if ulceration of the 
mucosa is also piesent, he will be alerted to the possibility of concunent neo¬ 
plasm and will biopsy any such aieas that aiouse his suspicions 

The piesent leport is concerned with a case m rvlnch typical cystitis cystica 
w as observed ill a patient rr ho w as examined by cystoscopy foi lorv grade chronic 
infection The curiosity of a urological lesident physician rather than any sus- 

Read at annual meeting, American Association of Gemto Urinary Surgeons, Pebble 
Beach Calif May 23-25, 1955 

1 Stirling, W C Cystitis folliculana, ruth discussion of other pioliferative lesions of 
the bladdei JAMA, 112- 1320, 1939 

3 Stirling, IV C and Ash, J E Pyelitis, ureteritis, and cystitis cystica, folhculans, 
glandularis and granulosa with a note on their pathogenesis J Urol , 45: 3S1, 1941 

3 Patch, F S and Rhea, L J The genesis and development of Brunn’s nests and their 
relation to cystitis c\ stica cystitis glandularis and primary adenocarcinoma of the blad¬ 
der Canad M A J , 33: 597, 1935 

4 von Brunn, A Uber Drusenahnliche Bildungen m der Schlemlhaut des Nieienbechens 
des Ureters und der Harnblase beim Menschen Arch f Mihr Anat , 41: 303, 1S93 
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Fig 3 A, typical cell nest of Brunn. Tissue removed at second biopsy. B, degenerating 
cell nest of Brunn; typical lesion of cj'Stitis cystica. 
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picion of cancer led to the performance of biopsy and neoplastic disease was 
found. 

The patient, U.M. No. 797504, was a 49-year-old Mexican laboier who com¬ 
plained of iiritative bladder symptoms piesent for 5 months. These symptoms 
had become progressively worse, and at the time of admission he was incapaci¬ 
tated because of gieat pain on urination and voided every 15-30 minutes by 
day and seven to eight times at night. The urine contained only an occasional 
red blood cell and no white cells, and the stained sediment revealed numerous 
giam-positive cocci. The prostate gland was not enlarged. 

Dr. James Morrow, first year resident on our uiological service, performed a 
cystoscopy and found diffusely spiead pustules throughout the bladder, but 
especially in the tiigonal area. The intervening bladder did not appear especially 
abnormal. He was informed by his pieceptor, who also looked into the bladder, 
that these were typical lesions of cystitis cystica, but in his inexperience he de¬ 
cided to find out how such a lesion would look under a microscope. He removed 
one of the cysts with a biopsy forceps, then went on with the completion of his 
retrograde study of the patient. 

The microscopic sections leveal that the entne cyst was removed without dis- 
toition and that it contains several small papillaiy neoplasms which are not 
invasive (figs. 1 and 2). A few days later the patient was examined by cystoscopy, 



Fig 4 Area of intramucosal carcinoma “carcinoma in situ” 
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and again the bladdei was obseived to have seveial typical lesions of cystitis 
cystica on and about the tugone Again it was obseived that theio weie no aieas 
that in any way had the appeaianee of neoplasm Fuithei biopsy specimens 
of laigei size weie iemoved with the Lowsley cystoscopie longeui These speci¬ 
mens levealed a variety of lesions some were typical cell nests of Bmnn (fig 
3, A), some were typical of ey’stitis cystica (fig 3, B), but there weie seveial cysts 
in which neoplasm was piesent Also, theie weie aieas of the surface bladdei 
mucosa which showed intiamucosal eaicinoma of the type geneinlly termed 
“carcinoma in situ” (fig 4) The involvement was so extensive oil the bladdei 
floor that it was felt that no tieatment shoit of total removal would offer hope 
of cure and cystectomy was peifoimed Furthei micioscopic study of the bladdei 
revealed widespiend imohement 

Certain featuies of this case have been of especial interest lliey have pio 
vided us cause foi leflection and ha\e gi\en youi essayist a rude awakening 
concerning the malefic potentialities of cystitis cystica I can well lemember the 
time when, as a resident in mology, I first encountered lesions of this type 
Prompted by curiosity legaldmg the composition of the pustule like cysts, some 
of them weie removed with biopsy forceps for micioscopic examination Some of 
them simply bmst and exuded then liquid contents while otheis, moie solid m 
cliaiactei, pioved to be cell nests hke the lesions descnbed by von Bmnn Since 
that eaily expenence I must confess that I have nevei lemoved any moie of the 
cysts foi biopsy To be suic, many cases which displayed this phenomenon have 
been biopsied when contiguous aieas of the mucosa have appeared to be suspect 
and cancel has been obseived m then vicinity on severil occasions 

In the present else the enquiung lesident suigeon had no leason to suspect 
neoplasm, and he removed only one lesion—a pustule hke cyst w Inch he chose 
at landom from several Othei, similar appealing lesions removed latei fiom the 
same aiea weie the typical cell nests of Brunn—some solid, some cystic—so 
the chance selection of a neoplastic cyst was entnely foituitous Had he picked 
one oi more of the nonueoplastic cysts at the time of the fust biopsy, cancer 
w ould not hav e been diagnosed oi ev en suspected 

Anothei feature of the case which provides some cause for speculation is the 
finding of papillomas wholly vvitlnn several of the cysts This suggests the pos 
sibihty that the factor which initiated prohfeiative changes in the epithelium 
was not infection, as appeals usually to be the case when cysts occui, but pci 
haps a chemical carcinogenic agent Several mvestigatois 5 0 of these lesions ill 
the past have suggested that toxins oi other irritating nonbactenal constituents 
of the unne might provoke the formation of cell nests of von Brunn 

Ceitamly this unusual case has caused us to revise oui attitude toward the 
lesions which we call cystitis cystica It is our plan to take biopsies of seveial 
of the lesions whenevei found, foi they' cannot be consideied innocent until 
proven so 

5 Glam R Expenmentellci Beitrag zur Eiitstthung der Cystitis Cystica Centrilbl 
f Alls Path u Path Anat 17 ISO 1000 Ibid n 000 

s Hervheinier G Uber Cy stenbilduiigen tier Niere und Vbfuhrenden Harm\e„e Vrch 
f Path Vnat 185 52 1000 
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EXSTROPHY OF THE URINARY BLADDER: ITS 
TREATMENT BY PLASTIC SURGERY 

THEODORE H. SWEETSER, TAGUE C. CHISHOLM, WILLIS H. THOMPSON, 
ELDON B. BERGLUND, STANLEY P. WESOLOWSKI and T. H. 

SWEETSER, JR. 

This presentation is a report of progress in the management of 12 cases of 
exstrophy of the urinary bladder during the past 6 years. We are convinced that 
plastic reconstruction of the exstrophied bladder and abdominal wall with uri¬ 
nary control is based on sound surgical principles and should be consistently suc¬ 
cessful. We have tried to make the procedure as logical and simple as possible 
with a resulting urinary tract as close to the normal as possible.* We hope that 
more widespread interest in the problem will lead to improved techniques and 
further demonstration of practicability. 

We are among many workers who share dissatisfaction with the conventional 
ureterosigmoidal transplantation for the relief of patients with exstrophy. 
Simultaneously we are encouraged by the small but increasing number of urolo¬ 
gists who recognize that plastic reconstruction of the exstrophied bladder and 
abdominal wall with urinary control is feasible. 

Based upon our experience with 10 cases since our original report in 1952, 1 we 
are more confident than originally that plastic surgery can consistently produce 
a satisfactory bladder and urethra with good sphincter control. At the same time 
we appreciate more than we did in 1952 many of the technical challenges and 
the not-so-simple solutions. 

There are three principal objectives: 1) satisfactory closure of the bladder, 2) 
closure of the abdominal wall, and 3) provision of adequate voluntary urinary 
control. 

BLADDER RECONSTRUCTIOX 

Our method of replacement of the bladder and displacing the peritoneum 
from behind is illustrated by these diagrammatic sagittal sections used in our 
preliminary report (fig. 1). 

On the whole this approach has been satisfactory for male children. In female 
children we have found that placing of the perineal traction suture is more diffi¬ 
cult because of the need of going lateral to the vagina. Also in the female this 
suture is less valuable because the peritoneum can not be stripped from the 
anterior surface of the uterus above the cervix. We have found that suturing of 
the obliterated hypogastric arteries across in front of the bladder has held it back 

Read at annual meeting, American Urological Association, Los Angeles, May 16-19,1955. 

* Our effort receives additional support from a statement of Professor George Huntington 
(Columbia University College of Physicians and Surgeons) quoted by Dr. T. J. Kirwin who 
discussed a paper just before ours on this program; we are indebted to Dr. Kirwin for the 
quotation: “Any surgeon in approaching a surgical operation, regardless of which organ, 
should disturb the normal anatomy in the least manner possible. If this is followed out, it 
will be better for the patient and cause less headaches for the surgeon.” 

1 Sweetser, T. H., Chisholm, T. C. and Thompson, W.: Exstrophy of the urinary bladder: 
Discussion of anatomic and surgical principles applicable to its repair, with preliminary 
report of a case. Minn. Med., 35: 654-657, 1952. 
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Table 1 


Lxtcnt of Repair j 

Com [illations 

Status in May I9aa 

7 Bo^s 

l* Bladder only 

Tin> bladder 

Died after subsequent ure- 


Complete disruption 

teiosigmoid d transplant 

3 Bladder 

Tiuv bladder 1 

Has a good bladdci but no 

Posterior urethra 


contioijet 



Surgen not finished 

S Bladder 

C>stills tjstica 

Suigery not finished 

Postcuor urethra 

Ncuiogemc defects 


External sphincter 

Bladder fistula 


7 Bladder 

Tim bluldcr 

Control unknown 

Postenor uretlna 


Surgery not finished 

External sphincter 



9. Bladdci 

B1 iddci and urethral fistula i 

Singers not finished 

External sphincter 



Episp idias 



2 Bidder 

Urethral fistula 

Temporary contiol with fis- 

Epispadias 


tula closed 



Surgeiy not finished 

5 Bladder 

Uiethrd fistula 

Temporary control with fis- 

External sphincter 


tula closed 

Epispadias 

| 

i 

Surgcrj not finished 


o Girls 


1 Bladder onl> 

Bladder fistula 

Some control 



Has refused permission for 



further plastic surgery 

G Bladder 

None 

Excellent conti ol 

Urethral sphincter 


Good bladder capacity 

10 Bladder 

None 

Excellent control 

Urethral sphincter j 


Fair bladdci cap icit) 

11 Bladder 

None | 

Excellent control 

Urethral sphincter 


| F nr and improving bladdci 



capacity 

12 Bladdci 

None 

Excellent conti ol 

Urethral sphincter 


Fair aiul improving bl idder 



c ipacit\ 


* Ca^e numbers indicate chionological order. 


agam&fc the uterus, which with the broad ligaments thus furnishes good piotectioa 
against anterior piessure by mtiapeiitoneal viscera We feel also that such use 
of the obhtei ated hypogastrics can be of supplementary value m males by helping 
to keep the peiitoneum out of the lateral recesses of the pelvis. 

ABDOMINAL W VLL RECONSTRUCTION 

In all out cases closure of the abdominal wall has been accomplished. For the 
deep layeis each antciioi lectus sheath has been developed as a book flap (fig. 2), 
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Fig. 5. A, Case 4. bladder. B, Case 8. Cystitis cystica 


turned over and downward and sutured to the opposite side with interrupted 
silks. For the superficial layers the skin and underlying fat have been closed in 
several ways: by rotating and advancing flaps (fig. 3, A); by sliding double 
pedicle flap with ‘‘Y” closure (fig. 3, B ); and by simple undermining, mobilizing 
and suturing in the midline (fig. 3, C). The simple midline suture had been 
easiest and most effective when feasible. 

URETHRAL VOLUNTARY SPHINCTER RECONSTRUCTION 

The third objective of our treatment, the adequate provision of voluntary con¬ 
trol, is, of course, essential for success. Since first appreciating and utilizing the 
transverseposturethral intersymplryseal band, the incomplete triangular ligament 
in 1953, 2 we have found it to be present and usable as a sphincter consistently in 
all our male and female patients. The studies of Drs. Frank Preston and Theo¬ 
dore Sweetser, Jr. 3 have not yet completely answered all questions regarding its 
derivation but our biopsies have repeatedly shown the presence of striated 
muscle. In all but the first patient we have separated both ends at the symphyseal 
attachments, avoiding injury of the nerves and vessels (fig. 4, A), and have 
overlapped them in front of the newly closed urethra (fig. 4, B). After using this 
tissue bundle in our last 6 cases, we see no reason to question its availability and 
effectiveness as a voluntaiy sphincter. 

= Sweetser, T. H.: Exstrophy of the urinary bladder; further study of treatment by 
plastic surgery. A31.A. Arch. Surg., 68: 525-530, 1954. 

3 Preston, F. S. and Sweetser, T. H., Jr.: Personal communication. 
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DIFFICULTIES .VXD COMPLICATIONS 

These have plagued us (table 1); we should like to mention a few. 1) Various 
other associated congenital anomalies have influenced the treatment, such as the 
small, inelastic bladder (fig. 5, -4), cystitis cystica (fig. 5, B), congenital unob¬ 
structed hydroureter and hydronephrosis (fig. 6) and other neurogenic defects, 
reduplications in the upper urinary tract, prolapse of the rectum, congenital 
inguinal and umbilical hernias (fig. 7), subluxation of the hips and deformities of 
the spine. 2) Infection is often present at the start, and may be a stubborn and 
disheartening problem in spite of antibiotics and careful attention to basic surgi¬ 
cal principles. 3) Prevention of ureteral reflux by a modified Hutch ureteroplasty 
has been fairly successful but we are not yet satisfied that it is always necessary. 
Perhaps it should be done later as a separate procedure when needed. 4) The 
blood vessels supplying the bladder are closer to the anterior abdominal wall 
laterally than we expected and should be avoided in freeing the bladder. We came 
close to disaster in one case while mobilizing the bladder wall. 5) We have pre¬ 
viously made some suggestions regarding patients with tiny, inelastic bladders. 
The suggestions of Folsom 4 and Richardson 5 may still be applicable. We found in 
one case that use of the vesical mucosa as a framework for bladder reconstruction 
after stripping off the fibromuscular lajmrs was not very successful, probably 
because of inadequate blood supply. We are eagerly watching progress of the 
work of Shoemaker and associates 6 - 7 for its possible application to this problem. 
6) Closure of the urethra and bladder should be done with interrupted sutures of 
fine chromic catgut, not with continuous suture. 7) The C 3 r stostomy tube which 
has given us bast results thus far, after trying various types and materials, has 
been a rubber two-wing Malecot catheter of adequate size. In some cases we 
have treated it with silver nitrate solution as advised by Ockerblad. 3 8) Until 
recently we have left a nylon guide thread through the urethra (somewhat as 
used by Young, 9 but in the last 2 cases, after hearing and reading of Frank 
Hamm’s experiences, 10 we have left nothing in the urethra; we hope that time 
will prove us correct. 9) Careful attention to fluids and electrolytes immediately 
before and after operation helps to avoid trouble. Too much fluid gives as much 
trouble as too little. 10) Several patients had mild convulsions after surgery, 
which, while not fully explained, were controlled well by giving intravenous mag¬ 
nesium sulphate solution. 11) Extreme hypertension occurred in one case, twice, 
soon after surgery; pressure returned to normal without mishap when hexame- 

4 Folsom, A. I., O’Brien, H. A. and Caldwell, G. T.: Subtotal cystectomy in the treatment 
of Hunner’s ulcer. J. Urol., 44: 650-666,1940. 

3 Richardson, E. J.: Bladder regeneration. Minn. Med., 35: 547-549, 1952. 

6 Shoemaker, W. C. and Marucei, H. D.; Experimental use of seromuscular grafts in 
bladder reconstruction. J. Urol., 73: 314, 1955. 

7 Shoemaker, W. C.: Reserved seromuscular grafts in urinary tract reconstruction. J. 
Urol., 74: 453-475, 1955. 

5 Ockerblad, X. F..- Reimplantation of ureter into bladder bv flap method. J. Urol., 57: 
S45-S47. 1947. 

3 Young. H. H.: Exstrophy of the bladder: The first case in which a normal bladder and 
urinarv control have been obtained bv plastic operations. Surg., Gvnec. & Obst., 74: 729, 
1942. 

10 Hamm. F. C. and Weinberg, S. R.: Renal and ureteral surgery without intubation. J. 
Urol., 73: 475. 1955. 
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tUoiuum bionude was gi\en 12) Two ot oui male patient* ha\e had a peisistent 
reiy small fistula ventudly at the base of the perns Othei woiheis 11 ha\e le- 
poited sandal difficulty m tieating the epispadias 
Much lemams to be done, and we will be happy to heai of the experiences and 
improved techniques of any who wdl join in meeting this challenge 

Vt pi esent w e beliei e that exsti ophy of the in mai y bladdei can be successfully 
treated by plastic suigery, with consistently successful construction of an ade¬ 
quate bladdei and uretlna closely simulating the noimal, and with piovision of 
good urinai y conti ol 

1S53 ihdical Arls Bldg , Minnca-pohs 2, Minn 

u Dec*., J r Congenital cpi&p'idi'i^ with incontinence J Urol , 62 513, 1949 
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PARTIAL CYSTECTOMY FOR THE HYPOTONIC BLADDER: 
REPORT OF ELEVEN CASES 

C. D. CREEVY 

From the Division of Urology in the Department of Surgery, the Medical School, 

Minneapolis, Minn. 

Normal micturition involves four factors: expulsive force, opening of the in¬ 
ternal meatus by the trigone, an external sphincter capable of relaxing, and a 
patent urethra. Normal expulsive force implies a normally innervated detrusor 
which responds to critical filling by complete emptying. Since diagnosis and 
treatment of mechanical obstruction to urination yield satisfactory results, 
urethral patency will not be discussed. By contrast the recognition, and particu¬ 
larly the correction, of reduced expulsive force may be difficult or impossible. 

Four types of disorders weaken the detrusor. The fust, neurogenic vesical 
dysfunction, may be central or peripheral, sensory or motor. Excluding trauma, 
the commonest variety probably results from an incomplete destruction or con¬ 
genital deficiency of cells or fibers for vesical sensation in the spinal cord, pe¬ 
ripheral nerves, or vesical plexus. Impaired sensation leads to chronic vesical 
distension which so interferes with venous return as to render the detrusor 
hypoxic. This causes hypotonia and later atrophy of the detrusor, i.e., impaired 
expulsive force. Included in this group is the hypotonic bladder sometimes asso¬ 
ciated with megaloureters. Swenson et al. attribute this to scarcity of ganglia in 
the vesical plexus; Powell calls it “megalobladder.” 

The second is neglected mechanical obstruction, exerting the same effect upon 
the detrusor as sensory neurogenic dysfunction. Relief of obstruction is curative 
unless advanced atrophy prevents effective contraction. Hermann, and Crabtree 
and Muellner have attributed this to a patchy replacement of detrusor fibers by 
fibrous tissue. 

Third, excision of the rectum may, according to Campbell, cause sufficient 
pericystitis with edema of the detrusor to impair expulsion of the urine. 

Last is reduced expulsive force of unknown origin, usually called “atonic 
bladder.” Since such bladders do exhibit reduced rather than absent expulsive 
force, the term “hypotonia” is more accurate. In 1908 Shattock likened it to 
idiopathic dilatation of the esophagus, stomach, and colon. A year later Asch, 
reporting 11 cases, suggested disease of the vesical nerves or ganglia as a cause, 
while Thomson-Walker spoke of a lesion of a “sympathetic reflex center” in the 
hypogastric and hemorrhoidal plexuses. Geraghty (1917) suspected a peripheral 
neuritis. Kretschmer and Heckel reviewed the whole subject in 1932. Houtappel 
has recently postulated a defect in the detrusor fibers themselves. 

Commoner in the female, primary hypotonia causes increased frequency and 
difficulty of urination with considerable residual urine without complete reten¬ 
tion; it probably begins with unnoticed, infrequent micturition. Psychiatric and 
neurological disorders and mechanical obstruction are absent. Capacity is large, 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Pebble 
Beach, Calif. May 23-25, 1955. 
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expulsive foice is ieduced, tiabeculation is minimal 01 absent, and theie are no 
di\ eiticula lmge enough to contain the residual unne Sensation is intact \ com¬ 
plicating ijstitis may oveishadow the undeilying cause The uppei tract is noi 
nial, since mtia\esical prcssuie is loiv Diagnosis is made by exclusion 

TnrmiE\r of pbiwvkx mpo'ro'iiv 

While lcsidual unne is still small, complete emptying may be achieved with 
cholineigic diugs, uiination at legulai intervals in two or rnoie stages, and man¬ 
ual suprapubic piessure If this legnnen fails, the internal splnnctei may be 
weakened by tiansuietlual lesection However, these patients aie laiely seen 
by the uiologist until lesidual urines are laige, when conservative measures, as 
well as tiansuiethral lesection, usually fail 

Since the hjpotomc hladdei can expel! a consideiable volume, it should be 
possible to eliminate lesidual unne by leduung vesical capacity Because the 
vesical neives ramify fioin a plexus beneath the tngone, and most of the blood 
v esxels come fiom belund and lateially, one may lemove the v eitex with poitions 
of the contiguous walls without damaging the lemammg bladder This was ap 
patently done fiist by On in 1917, and latu bj Ciabtiee and Muellnei, by Fish, 
and by Houtappel Togethei they have leported 24 cases, mamly of neglected 
mechanical obstiuction, with fanly umfoim impiovement In oidoi to seeuie 
consistent lesults, I have leseoted enough of the dome of the bladdei so that the 
lemuaut can be sutuied snugly ibout a Keains balloon inflated to 300 cc and 
subsequently vvithdiavvn, wedge excision of the postenoi lip of the vesical onfice 
with tmnsveise suture is usually done as well Cystostomy is maintained foi two 
weeks tliereaftei 

CISC BEPOltTS 

Case 1 Alls K B, aged 32, Umveisity Hospital No 85071G, had always 
urinated fiequently, and was told in 1947 that she had a large lesidual urine, 
although no treatment was suggested Once, after lemoval of 2 hteis of residual 
unne, she did not unnate foi 30 hours Retiogiadc pyelograms in August 1952 
were noimal and a cystogram showed a large, nontiabeculated bladder She 
had had 2 cesanan sections 

In Septembei 1952, residual urine mensuied 1500 cc, and capacity was 2000 
cc The uiethia, ureteial onfices, and bladdei vveie otheivvise normal except foi 
poor expulsive force Neuiological and serological examinations yielded noimal 
lesults 

At opeiation on October 30, 1952, the internal urinaiy meatus felt normal 
and the bladder was noimal except for its size Partial cystectomy was done, 
and she was discharged 16 days latei without lesidual unne 

She had no complaints whatevei referable to her bladder until Mai ell 1955 
when, following lecoveiy fiom division of adhesive bands for acute intestinal 
obstruction, she felt that she was again letammg urine On March 22, 1955, an 
excietory uiogiam was noimal but theie weie 785 cc lesidual urine An inlymg 
cntlietei w is inserted, but she again suffeied acute intestinal obstruction, 10 
days aftei opeiation she began to empty her bladder completely 

Case 3 Mis E L , aged 44, No G45918, had poliomyelitis in childhood, but 
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difficult urination did not appear for many years. Transurethral resection and 
urethral dilatations then failed, and overflow incontinence appeared shortly 
before admission. The only positive finding on general, neurological and sero¬ 
logical examination was slight weakness in one upper extremity. There were 
450 cc clear residual urine, and the upper tract was normal. At cystoscopy the 
urethral aspect of the internal meatus was scarred but flexible and open. Mild 
cystitis was present with a capacity of 1100 cc. On January 5, 1953, plastic 
widening of the internal urinary meatus and partial cystectomy were done. She 
was discharged on the sixteenth postoperative day without residual urine. 

On March 7, 1955, 26 months later, she was voiding somewhat more often 
than normal. The internal meatus was unchanged; there was mild cystitis with 
a capacity of 500 cc, and 30 cc of clear residual urine containing Bacillus proteus. 
This is being treated. 

Case 3. Mrs. L. A., aged 44, No. 875683, had symptoms of obstruction to 
urination for several years. A month before admission dysuria and pyuria ap¬ 
peared, and her physician found residual urines ranging from 250 to 350 cc. 
Antibiotics relieved the irritation, but cholinergic drugs and urethral dilatations 
did not reduce the residual urine. The kidneys were normal. 

On October 11, 1954 the urethra was normal. The bladder was large and 
faintly trabeculated, and expulsive force was poor. Cystogram (fig. 1) showed 
only a large bladder. Neurologic and serological examinations yielded normal 
results. At operation on October 13, 1954, the bladder was large and thin walled. 
The internal meatus admitted the forefinger. Therapy was like that in case 2. 



1 

? 

^ J k 

Fig 1 . Case 3 Cystogiam of primary hypotonia 
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Mic was dismissed on the sc\ in tit-nth postopeiatix o day inmatmg noimally 
without lesidtial mine On Ma\ 1, 195.), sexen months aftei opeiation, slip was 
asymptomatic, hei plnsiuan found 10 it deal lesidual mine containing Esch- 
enchia coll 

Case Mis V G , aged (>7, No S71811, complained of unnaiy obstruction 
inn easing in sexenty for sex oral jeais She was a latliei neuiotic widow- with 
essential hypei tension 

On admission theie weie 190 cc stenle lesidual urine Excietoiy uiogiaphy 
and Homological as well as seiological examination yielded noimal lesults The 
uietlu i, uieteial onhics, and bladdei weie noimal exiept foi a xesical capacity 
of SOO ti with impound expulsive foice 

Operation on June 24, 1954 was identical with that in cases 2 and 3 When 
the suprapubic tube was clamped oil the fouiteenth day, she x-oided noimally 
When it was withdiawn, she was completely incontinent without lesidual mine 
Cystoscopy disdosed no cause foi the incontinence Houtappel commented upon 
the frequency of partial incontinence m his postoperative patients She was 
dischaiged with an inlying catheter on the twenty-fust postopeiative day to the 
caie of hei physician Thico mouths latei he lepoited that the lesidual unne 
was 00 cc “an houi aftei xoiding ” 

Xmc months after opeiation she wiote that she was getting up once at night 
with noimal diurnal frequency, long postponement occasionally caused incon¬ 
tinence The end result is good, but eonxalesiencc was slow and unpleasant 

floie aie 4 women langmg m age from 32 to 67 with laige lesidual mines 
without Homological disordeis oi mechanical obstruction to urination Then 
disoidei is piobably best called pumaiv hypotonia of the bladdei All lesponded 
well to paitial cystectomy Wilde this was supplemented m tlnec by plastic 
widening of the xesical neck, cystoscopie evidence indicated that tins was unnec- 
saiy, and it was done to axoid subsequent opeiations if possible None of the 
patients has significant lesidual mine 7 to 27 mouths aftei opeiation One le- 
mamed well foi 30 months, then relapsed aftei an opeiation foi acute intestinal 
obstiuction This is not suipiismg, since the detiusoi fibers of these people aie 
probably mheiently abnoimal Howevei, she subsec[uently lecoveied hei ability 
to empty the bladdei 

Ill the piesence of complete letention, one must be waiy of neurological and 
psychiatnc disouleis befoie blaming pumaiy hypotonia, as illustrated by case 5 
Sistei C S , a nun aged 27, No 871088, had difficult urination foi 2 years Dur¬ 
ing the month piecedmg admission, she had seveial attacks of acute letention 
with volumes up to 1500 cc Use of tholmeigic dings with mteimittent and 
inlying latheten/ation had been futile 

The lesidual mine on admission measuied 400 cc General and seiological 
examinations weie not mfoimatixe The limnological consultant suspected mul¬ 
tiple sdeiosis but could not pioxe it There w-as spina bifida occulta of the first 
sacial \ertebia The uppei unnaiy tiact, the spinal fluid, its piessure, and a 
spmogiam weie noimal The cystogram showed a large, nontiabeculated bladdei 

Cystoscopy disclosed no abnormality except a capacity of 900 cc with impaired 
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expulsive force but normal sensation. Cholinergic drugs, suprapubic pressure, 
two-stage urination, and catheterization did not induce normal urination. 

On June 10, 1954, plastic widening of the internal meatus and partial cystec¬ 
tomy were done. She was discharged without residual urine on the twenty-first 
postoperative day. Within a week the residual urine reached 500 cc. Intermittent 
catheterization and cholinergic drugs failed. She was readmitted on September 
21; nothing abnormal was noted at cystoscopy. The neurologic findings were 
unchanged. Transurethral resection of the internal sphincter was done twice 
without benefit. Pudendal blocks with procaine were futile. Suprapubic cys- 
tostomy was re-established on October 5, 1954 and she was discharged on 
October 11. 

On March 9, 1955 her physician reported that residual urine with the tube 
clamped was 250 cc, and that it fell to zero after a pudendal block with procaine. 
When this was repeated with saline, the result was the same. 

It seems in retrospect that she has hysterical urinary retention based upon 
dissatisfaction with the ascetic life, and that psychiatric examination should 
have been made before operation was considered, but multiple sclerosis has not 
yet been excluded. 

OTHER TYPES OF HYPOTOXIA 

Patients with other types of hypotonia may benefit from partial cystectomy. 
In case 6, residual urine persisted after complete removal of mechanical obstruc¬ 
tion. Master D. P., aged 4, No. 784087, had always had a large abdomen, pyuria, 
and frequent, dribbling urination. The abdominal muscles were absent; intestinal 
peristalsis was visible. There were 600 cc cloudy residual urine, and urography 
showed a much dilated solitary left kidney and ureter (fig. 2, .4) with a large 
bladder containing 2 small diverticula at the vertex (fig. 2, B). Cystoscopic 
examination disclosed a contracture of the vesical neck with a large, untrabeeu- 
lated bladder having poor expulsive force. 

Transurethral resection reduced the residual to 150 cc. On January 27, 1948 
about one-third of the wall of the bladder, including the 2 diverticula, was 



Fig. 2. Case 6. A, urogram in congenital absence of abdominal muscles. B, cystogram 
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excised, with primary closure. No abdominal muscles were found. He was dis¬ 
charged 2 weeks later without residual urine. Ilis father refused to bring him 
back but wrote, 7J4 years after operation, that he had remained perfectly well, 
and enclosed a photograph of a robust boy of 11. An excretory urogram made 
in July 1955 through the courtesy of Dr. P. J. Steiner of Lemmon, South Dakota 
showed that the upper urinary tract had not changed since his original admis¬ 
sion nearly eight years ago. 

Congenital uieterectasis has been mentioned, and is illustrated by case 7. 
Master P. L., aged G, No. 809333, had always had pyuria with bouts of dulls 
and fever. Another cystoscopist had said that he had bilateral hydronephrosis 
from obstruction at the vesical neck. Upon admission 2 days later he had a 
temperature of 104F, a urea nitrogen of 50, and 450 cc of turbid resid¬ 
ual urine containing Aerobacter aerogenes. With antibiotics and an inlying 
catheter the temperature and urea nitrogen returned to normal. Cystography 
then outlined a large, smooth bladder with reflux delineating grade 3 bilat¬ 
eral hydronephrosis with correspondingly dilated ureters (fig. 3, A). At cystos¬ 
copy the internal meatus gaped, the ureteral orifices were dilated, the bladder 
was not trabeculated, and expulsive force was poor. 

After continuous suprapubic drainage for 3 months, a cystogram showed no 
impiovement of the bladder but the upper tract had improved a trifle. At opera¬ 
tion on June 24, 1954, the detrusor was thick and pale without evidence of 
contractility, and the internal meatus stood open. Wedge excision and transverse 
closure of the posterior lip of the internal meatus, and partial cystectomy weie 
pciformed. Cystostomy was continued for a month, after which timed two- 
stage urination, manual suprapubic picssurc, and very small doses of antibiotics 
weie instituted. 

In January 1955, the clear residual urine measured 30 cc. Cystography showed 
a smaller bladder with influx (fig. 3, B), The upper tiaet was unchanged. Ste¬ 
phens’ legimen was then tried: roentgenography after micturition showed about 



4G2 


C. D, CKEEVY 


one-half of the contrast agent in the upper tract; a second effort removed about 
half of it; a third attempt almost emptied the kidneys (fig. 3, C). His mother 
was instructed to have him void 3 times with suprapubic pressure at each sitting, 
every three hours during the day, and once at night. He was reported well in 
April 1955. 

Experience suggests that partial cystectonyy is applicable to other types of 
neurogenic dysfunction only if there is sufficient sensation to permit active co¬ 
operation in emptying the bladder. Cases 8 and 9 are pertinent. Two girls, T. M., 
aged 12, hospital No. 755751, and M. M., aged 8, hospital No. 755681, had 
overflow incontinence following operations early in life for meningomyelocele, 
and both had large bladders with advanced bilateral hydronephroses. Each had 
futile trials of cholinergic drugs, urination by the clock, suprapubic manual 
pressure and, finally, transurethral resection. Partial cystectomy reduced the 
residual urine from 200 to as low as 30 cc in T. M., but she is still incontinent. 
The low residual justifies procrastination; if improvement does not occur, diver¬ 
sion of the urine through an isolated ileal loop (Bricker) may be considered. The 
other patient was freed of residual urine for a brief period, only to relapse. 
Bricker’s operation was then done because of progressive hydronephrosis. 

When the patient has enough sensation to permit him to help himself, results 
are better, as in case 10. G. M., No. 655609, a man of 60, had “infantile paralysis” 
in childhood and had been incontinent of urine until 1935, when reduced sensa¬ 
tion to pinprick and light touch was found below Til, indicating that his original 
illness was a transverse myelitis. Transurethral resection yielded complete relief 
until 1952 (17 years), when small stream, hesitancy, straining, and urinary 
incontinence recurred. 

On readmission in July, his neurologic status was unchanged. The prostatic 
urethra was well resected and smooth; the residual urine was 150 cc and sterile. 
The bladder was trabeculated and held 700 cc. 

Suspecting a hypotonic detrusor from the old neurogenic lesion, trocar cys- 
tostomy was established for 3 months. The tube was then clamped, but residual 
urine was the same. About one-third of the bladder was removed in October 
1952, and he was discharged 2 weeks later without residual urine. He reported 
in March 1955, 29 months after operation, that improvement had persisted, but 
that he still had intermittent incontinence. 

Case 11. Mrs. C. F., aged 69, No. 812750, had mild neuropathy secondary to 
diabetes of 26 years’ duration. Urinary infection had recurred and relapsed for 
years, and transurethral resections in 1951 were ineffective. In April 195-1 she 
had a nontrabeculated bladder with a capacity of 1200 and a residual of 450 cc 
containing Aerobacter aerogenes. There was no urethral obstruction. Partial 
cystectomy was done. Eleven months later there were 90 cc infected residual 
urine, but capacity was now 550 cc, and the upper urinary tract was normal. 
Antibiotics had not influenced the infection. 

Comment. Objective has greatly exceeded subjective improvement; the pro¬ 
nounced reduction in both residual urine and capacity seem worthwhile. 
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i’ vrnoLOGic iindincs 

Ihcie weie no consistent histological changes in the bladdei by which the 
lutuie of the complaint could be identified Tlieie was evidence of infection m 
the mucosa and submucosa in most instances, hut the musculaiis appealed 
noinial, e\en in the patient m whom it seemed pile and fibious at opeiation 

SUMM Vila CM) CONCLUSIONS 

Pleven patients have hid paiti ll cjstectomy to eliminate icsidual mine liom 
loss of expulsive foue in the absence of mechanical obstruction The capacity 
of the bladdei was leduced to 300 ec, and cystostomy was maintained foi 2 
weeks In all but two, plastic widening of the internal sphmctei was also done 
Foi com entente the types of lesions and lesults hive been classified as follows 
Gioup I Prunaiy hypotonia 

A Psychologically and nctuologically noimil 4 cases, 4 cures (One 
patient lelapsed aftci opeiation foi acute intestinal ohstiue 
tion .10 months aftei paitial cystectomy ) 

Gioup II Ilvsteuc ll initiation ietention? 

Psychoiiemotn with questionable lietnological findings (multiple 
scleiosis?) 1 case, failuie 
Gioup III Mechanical distinction 

Psychologically and ncuiologically noinial Residuil peisistmg de 
spite lelief of distinction 1 < ise, 1 cine 
Gioup IV Neuiogemc \esical dysfunction 

Psychologically noimal, lesion of lieivous system 
A Megdobladdei and meteis 1 case, gieat mipiovemeiit 
B Mjelodysplasu with anesthesia of bladder 2 eases, 2 failuies 
C Minimal old tiansveise myelitis 1 case, nnpioied (icsidual ah 
sent, hut othei symptoms) 

D Diabetic nemopathy 1 case, much nnpioied 
l 1 loin these data one may conclude that paitial cystectomy will eliminate oi 
gieatly reduce lesidual mine m the piesence of a hypotonic bladdei if 

1) Theie is no psyclnatiic cause of uimaij ietention 

2) The sensoiy neive supply is not hopelessly deficient 
1) Mechanical obstiuction is absent 

In primary hypotonia and in neurogenic cesical dysfunction, the mheiently 
defective detiusoi may decompensate again aftci pai tial < v stectomy if subjected 
to seveie stress 
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ATONIC NEUROGENIC BLADDER IN PORPHYRIA 
ALLAN C. IILDCKLR* 
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Acute porphyna lias long been a fascinating subject to the biochemist, but a 
diagnostic and therapeutic dilemma to the internist and a pitfall to the unsus 
pectmg suigeon Although a common and ccitainly a diamatie manifestation 
of the disease is the exaction of a icd 01 poit wine (oloied mine, potphjna 
has escaped emphasis m urologic hteiature It is the puipose of this commumca 
tion to add the hnding of an atonic neuiogemc uimaiy bladdei to the already 
buane symptom complex seen in acute mteimittent poiphyna To the authoi’s 
know ledge, bladdei atony has not pieviously been descnbed as a symptom of 
this disease 

The poiphyuns aie a laige gioup of compounds existing in natuie m both a 
fieo and a combined state They are chaiactenzed by a ting stiuctuie composed 
of four pyriol nuclei joined by lorn methene budges In man, the poiphyuns 
may be synthesized fiom succinate and glycine to provide prosthetic gioups loi 
the lespnatoiy enzymes The heme compounds (hemoglobin, myoglobin, cyto 
diiome and catalase) aie noil complexes of piotopoiphyrni 9, type d 

The disease, poiphyna, appears to lepiesent a peculiar constitutional fault 
chaiactenzed by a distuibance of pyrrol metabolism resulting m the excietion 
of abnoinial types and amounts of poiphyuns and related substances in the 
uune This metabolic abnoimahty is eithei the cause of, 01 associated with, 
definite clinical symptoms Although many attempts to classify poiphyna have 
been made, the most leahstic seems to be that of Watson and Ins associates* 
based on the pioposed site of ongm of the abnoinial poiphyuns which ulti¬ 
mately appeal m the mine 

This is as follows 

1) Poiphj'ria eiythiopoictica—excessive and abnoinial poiphyun fonnation 
in the bone mauoiv Photosensitivity early in life, nuieased hemolysis and 
eiythiopoiesis, splenomegaly and icd mine 

2) Poiphyna hepatica—excessive and abnoinial fonnation of poiphyrms 
and poiphyun piecuisois in the hvei, fiequcntly with evidence of livei dys 
function 

a Intermittent acute poiphyna—abdominal and/oi neivous manifestations 

b Mixed poiphyna—photosensitivity with oi without abdominal and/oi 
lien ous manifestations 

The most commonly occurnng foim of poiphyna is the mtcinuttent acute 
type Females aie probably moie commonly afflicted than males Symptoms 
leading to diagnosis usually occui ill the thud oi fourth decades of life, although 

Accepted for publication July 20, 1955 
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milder symptoms occurring intermittently may have begun during adolescence. 
Characteristically, the disease occurs in individual attacks with varying periods 
of remission during which the patient may be entirely symptom-free. There are 
three major groups of symptoms and these may occur together or separately: 

1) Systemic manifestations—abdominal pain, vomiting, constipation, hyper¬ 
tension, tachycardia and occasionally fever and leukocytosis. 

2) Neuropathy—motor and sometimes sensory disturbances of the extremi¬ 
ties, convulsions, syncope, bulbar palsy, coma and death by respiratory failure. 

3) Psychic changes—agitation, delirium, hypochondriacal complaints and 
hallucination. 

In acute porphyria the freshly voided urine is often pink to red or port-wine 
in color, especially during acute attacks. This finding should alert the careful 
observer to the possibility of this disease. However, even at the height of an 
attack, the urine may be clear, straw-colored, and still contain large amounts 
of porphyrin. Occasionally the dark color will develop when the urine is left 
standing a few hours. Although these color abnormalities of the urine are prob¬ 
ably not due to porphyrin per se (though much of the dark color may be due 
to a porphyrin precursor, porphobilin), when they are present the physician is 
obligated to consider the possibility of porphyria. Actual diagnosis rests upon 
the laboratory demonstration of porphobilinogen or the Waldenstrom uropor¬ 
phyrin, or both, in the urine. During remissions, however, these substances 
may be entirely absent from the urine. 

CASE REPORTS 

Case 1. T. T., a Caucasian woman aged 33, was first admitted to the Los 
Angeles County Hospital on October 29, 1954 for intestinal obstruction. A re¬ 
view of the patient’s past history at that time revealed that she had been sub¬ 
ject to periodic mental depression and hysterical behavior for many years. At 
one time she attempted suicide and was committed to a mental hospital. She 
had had nine major abdominal operations since 1942, four of these for the relief 
of intestinal obstruction. In retrospect, each operation had been preceded and 
followed by almost identical symptoms, principally abdominal pain, vomiting, 
pain in the legs and severe constipation. During the past year the pain in her 
abdomen had been almost continuous. In September 1953, during a severe 
attack of abdominal pain, she suddenly became unable to void voluntarily. This 
difficulty persisted for 3 weeks. Since then, there had been three more such 
episodes lasting from 1 to 3 weeks. During one of these episodes a cystoscopic 
examination was made. The patient was told nothing abnormal could be found. 

One week prior to her entry here, she had been operated upon at another 
hospital for intestinal obstruction. However, no definite obstruction could be 
found. During the week prior to this surgery she had abdominal pain, vomiting 
and inability to voluntarily void her urine. Three days after the surgery all of 
the symptoms recurred. 

Upon admission, the surgically scarred abdomen was moderately distended 
and diffusely tender. Peristalsis was hypoactive, but present. Gastrointestinal 



A10MC NLUItOCSLVIC BLVDDIK IN T POIIPH'HIIV 


107 


suet ion was instituted Two days iatei she hciame mutely hysteucal Neuio- 
logie elimination was cntncly negative Sedation with heavy doses of baibitu 
lates was attempted but appealed only to make hei woise Acute mteinuttent 
poiphyna was suspected and analysis of hei urine 1 mealed the piesence ot poi- 
phobilmogen (by the method of Watson and Siliwaita) Upon questioning she 
denied evei having noticed daik mine but stated it had been a definite pmk 
coloi on occasion 

It was necessaiy to intheteii/e hei daily foi 2 weeks aftei admission befoie 
she was able to voluntaiily empty hei bladdei hi esuetoiy uiogiam showed 
no abnoimahty One month aftei entiy a tystometiic study was done This 
showed a low piessuie tune, a shift of the (list desire to \ oid to the right (-400 <c) 
and a low mtiavesical piessuie while attempting to told (fig 1) Cystoscopy 
levealed no abnoimal findings The abdominal pain giadually subsided and 
she was finally disthaiged on Detembei 17, 1954 

She was leadmittcd to this hospital on Januaiv 0, 1955 with pam m the ab¬ 
domen, legs and (best She was again unable to pass hei mine and 400 it weie 
obtained by cathetei -V small amount of porphobilinogen was piesent m the 
mine She was plated on uiechotme (bethanachol chlonde) 5 mg eveiy 4 horns 
by mouth A few days later she was able to void a small amount ol untie The 
uiecholme was continued for 2 weeks and during this time she was usually able 
to empty hei bladdei satisfai tonly There was no subsequent eudence of un 
nary letention and she was able to leave the hospital, somewhat impioved, on 
Tebiuaiy 0, 1955 

Case 2 L M , a Negiess aged 37, was admitted to the Los Angeles County 
Hospital on Januaiy 19, 1955 complaining of light upper quadiant. pam, nausea, 
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vomiting and pain in both thighs. These symptoms had been present for 2 weeks. 
In addition she stated her urine had been intermittently dark red, especially 
in the morning, for the past 6 weeks. 

She had been admitted to this hospital on seven previous occasions with 
complaints of abdominal pain, vomiting, constipation, leg pains and fainting 
episodes. In March 1949 (her third admission) her urine was first noted to be 
dark red. The diagnosis of acute intermittent porphyria was established when 
large amounts of porphobilinogen and uroporphyrin were found to be present 
in the urine. She had two subsequent admissions that year for abdominal pain. 
In February 1952, she entered another hospital for abdominal surgical explora¬ 
tion. Dark red urine was noticed. The operation was cancelled and she was 
transferred to this hospital. Two days after entry she could not void and 600 cc 
of urine were obtained by catheter. This problem persisted for 6 days before 
she could void voluntarily. Her seventh admission was in February 1954 for 
the same complaints. Again she could not void and required catheterization for 

4 days. 

At the time of the present admission on January 19, 1955 the blood pressure 
was 150/100 and the pulse rate 132 per minute. There was no fever. The ab¬ 
domen was soft and relaxed to palpation, although there was tenderness to deep 
palpation in the right upper quadrant. Peristalsis was decreased. Neurologic 
examination was negative except for some increase in the knee and ankle jerks. 

She was unable to void upon entry to the hospital and stated she had been 
having difficulty in initiating her urinary stream for the past two days. When 
catheterized, 450 cc of very dark, almost coffee-colored, urine was obtained. 
This urine was strongly positive for porphobilinogen and uroporphyrin. The 
following day she was still unable to void and for this she was given urecholine 

5 mg. every four hours by mouth. Two hours after the second dose she voided 
300 cc urine without difficulty. The urecholine was continued for 2 days and 
thereafter there was no further evidence of urinary retention. 

On her third hospital day, the administration of ACTH was begun, 80 mg. 
per day intramuscularly, for 3 days. This was accompanied by a remission of 
all symptoms, including a return of the blood pressure and pulse rate to her 
normal levels, and a marked reduction in the urinary porphyrin excretion. She 
remained asymptomatic and was discharged from the hospital 20 days after 
entry. 

On February 28, 1955 as an out-patient, a cystometric study was done. This 
showed a low pressure curve, a somewhat delayed initial desire to void (250 cc) 
and a low maximal voluntary pressure (20 mm. Hg). 

DISCUSSION 

Two cases of acute intermittent porphyria are presented in which urinary 
retention appeared to be a part of the acute porphyric attacks. The results of 
the cystometric studies are consistent with the diagnosis of an atonic neurogenic 
bladder. No obstructive uropathy could be found. Since some evidence of periph¬ 
eral neuropathy is common in acute intermittent porphyria, 2 it is suggested 

- Schwarz, G. A. and Moulton, J. A. L.: Porphyria. Arch. Int. Med., 94: 221-247, 1954. 
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tlut the atonic bladdei m these patients was a manifestation of poiphync 
involvement of the autonomic neivous system It is interesting that no othei 
evidence of neuiopathy was obseivcd in eithei of these patients Howevei, in 
case 2, hypcitension was piesent and Kezdi 3 has suggested that the tiansient 
hypei tension m acute poiphyna may be secondaiy to porphync polyneuntis 
Involvement of the autonomic neivous system has been suggested as one cause 
of the abdominal pain m poiphyna, 1 and an unidentified pigment deposition m 
autonomic ganglia has been obseived at neciopsv 1 On the basis of the similanty 
of the \-iay findings of the gastrointestinal tiait in acute mteimittent poiphyna 
to those seen aftei vagotomy, Beitm and Cotton- have suggested involvement 
of the paiasympathetie nei vous sy stem to explain some of the visceial symptoms 
of acute poiphyna An atonic neuiogemc bladder appeals to be additional evi¬ 
dence of autonomic neivous system involvement in porphyna 

In a case of acute poiphyna piesentcd by Iloston, 6 one of the eaily piesent- 
mg symptoms was difficulty m staitmg the unnaiy stieam Bladder neck ob- 
stiuction was suspected Cystoscopy showed nothing abnonnal However, the 
bladder mine was noted to be daik, leddish blown, and when found to be posi¬ 
tive foi poiphobihnogcn led to the diagnosis of porphyna Halt and Collaid 7 
leported a case of acute porphyna vvheie the initial examination of the patient 
levealcd the bladdci to he painlessly distended to the umbilicus Latei, flac- 
<id paialysis developed and the patient died fiom icspnatoiy faihue. The 
autlioi is avvaie of another, as yet umepoited, case of acute poiphyna with 
seveie liladdei atony, followed by lecoveiy, oceuiriiig during the fiist week of 
the initial attack 8 

A good theiapeutic lespouse was obtained in both of our cases following the 
use of uiecholme, a paiasympathomimetic drug Boone 9 stated that the most 
lesponsivo individuals to uiecholme aie those with tempoianly hypotonic 
detiusois secondary to neuiopatlues amenable to therapy oi spontaneous le 
mission The neuiogemc bladder of porphyna would appeal to be of the lattei 
type 

SUMMARY AND CONCLUSIONS 

Two cases of acute mteimittent porphyna aie presented m which tiansient 
unnaiy letention occuued duung acute porphync attacks This was mtei 
pieted as lesuftmg fiom an atonic neuiogemc bladdei secondary to poiphync 
neuiopathy Although theie is evidence foi autonomic neivous system involve¬ 
ment in many cases of acute poiphyna, an atonic neurogenic bladdei has not 
pieviously been desenbed in this disease 

J Kerch, P Neuiogemc hypertension in m in ill porphyna Arch Int Med , 94: 122-130, 
1954 

4 Misou V II , Courville, C uid Ziskmd, E The porphyrins in human disc ise Aledi 
cine 12* 355-430, 1033 

6 Beilin, L and Cotton, R G istiointcstinal manifestations of porph\ na Am J Digest 
Dis , 17 UO, 1950 

6 Clinicil Conference on Metabolic Problems Intermittent porphyna Met lboliam, 2: 
270, 1053 

7 Hart F D and Coll ird, P Acute idiopathic porphym presenting as i progressive 
piicsih of I. indry type Bnt Med 3,1* 27S-279, 1950 

* Du ton, G Person il commumc ltion 

9 Boone \ W Urecholine uul furmetlude stimul vtion of the hy potonic bl idder South 
Med J , 43. 1073-1070, 1950 
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ILEAL LOOP DIVERSION: ITS APPLICATION TO THE TREATMENT 
OF NEUROGENIC BLADDER DYSFUNCTION 

W. F. LEADBETTER and FREDERICK G. SHAFFER 
From the Department of Urology , Massachusetts General Hospital , Boston, Mass. 

Most patients with neurogenic bladder dysfunction from any cause may be 
treated conservatively by conditioning, transurethral resection of the bladder 
neck, pudendal neurectomy, or occasional sacral neurectomy. There are indi¬ 
viduals, however, with upper motor neuron lesions who experience such unsat¬ 
isfactory reflex bladder function that it is impossible to keep them dry. Other 
patients with lower motor neuron lesions, in spite of fairly satisfactory voiding, 
probably because of lack of normal accommodation to filling and constantly 
high bladder pressure, suffer reflux and upper urinary tract complications of 
pyelonephritis, calculi, and hydronephrotic atrophy. 

Male patients may be satisfactorily treated by indwelling catheter or condom 
drainage after resection of the bladder neck or other procedures that have not 
corrected the situation. Female patients, however, present a serious problem of 
urine collection because of leakage about the catheter. No satisfactory mecha¬ 
nism has been devised to collect urine from the incontinent female. 

Permanent cystostomy and vesical neck exclusion would appear to be the 
simplest procedure, but as in one of the cases to be presented it did not solve 
the problem. Some other type of urinary diversion becomes necessary. Uretero- 
enterostomy to the intact sigmoid is out of the question because of upper urinary 
tract damage and rectal incontinence. Cutaneous ureterostomy or nephrostomy 
is fraught with troubles and almost always results in gradually impaired renal 
function due to persistent infection, calculus formation and difficulty in reintro¬ 
ducing tubes which often necessitate re-operation. Free drainage diversion 
without tubes or catheters would seem to be the solution. 

We have, therefore, elected to try urinary diversion in selected cases by 
fashioning a free-draining ileal loop into which the ureters have been trans¬ 
planted using a direct end-to-side anastomosis essentially as described by 
Bricker. 1 ' 2 Recently, Hansen, Eggers, Bill, and Dillard 3 reported the use of this 
procedure in the treatment of urinary incontinence in two patients with con¬ 
genital abnormalities—exstrophy and myelomeningocele. The method has been 
used by us in the treatment of 4 patients. These cases are presented not only 
to illustrate use of this particular technique but to call attention to the problems 
involved in treating this type of patient. Urine collection has been best accom¬ 
plished by the use of the Rutzen bag. By and large, this has proved satisfactory. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Pebble 
Beach, Calif. May 23-25, 1955. 

‘Bricker, E. M.: Bladder substitution after pelvic evisceration. Surg. Clin. North 
Amer., 30: 1511, 1950. 

2 Bricker, E. M.: Functional results of small intestinal segments as bladder substitutes 
following pelvic evisceration. Surgery, 32: 372, 1952. 

3 Hansen, Oleg, Eggers, H. E., Bill, A. H. and Dillard, D. R.: Urinary and fecal inconti¬ 
nence due to congenital abnormalities in children: Management by transplantation of 
ureters to an isolated ileostomy. J. Urol., 73: 322, 1955. 
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Fig 1 Orel 4, retiograde p>elogram ou admivuon B> e\cretor\ urogram ifter closure 
of vesical neck and suprapubic c\-*tO'»tom\ (3 hour film) Note degree of h>drouretei and 
droncphrobis C, injection of d\e into bliddci tlirough suprapubic tube to dcmonstrite 
reflux into ureter, D excretory urogram 5 months after ileal loop procedure Marked nn 
piovenicnt in ippearance of renal pelves i* uppirent 

(USE REPORTS 

Case 1 M J,MGH No 86G571 A 25 year-old female paraplegic was admitted 
to the Massachusetts Geneial Hospital m July 1954 foi i ehabihtation Eight 
yeais pnoi to admission she had fallen and suffeied a back mjuiy lesiiltmg m 
complete paralysis below the the T10 segment Laminectomy was done, but 
thcie was no letiun of sensation oi motoi powei She spent 2 yeais in anothei 
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hospital where attempts at bladder conditioning were unsuccessful. Catheter 
drainage was complicated by the development of a vesieo-urethro-vaginal fistula 
which made urine collection impossible. Continuous wetness resulted in numerous 
ulcers over the sacrum and about the perineum and upper thighs for which 
various plastic procedures had been carried out. For some time no effort at all 
had been made to collect urine. 

Physical examination revealed a thin, complaining, odiferous patient who 
appeared chronically ill. There were multiple scars and ulcers about the peri¬ 
neum, upper thighs and over the sacrum. A vesicovaginal fistula was palpated 
l Yi inches in diameter involving the bladder neck. There was complete paralysis 
and complete loss of sensation below the umbilicus. 

Laboratory studies showed anemia, normal blood chemistry values, and many 
white blood cells in the urine. An intravenous urogram and retrograde pyelo- 
gram showed good kidney function and changes suggestive of chronic pyelo¬ 
nephritis (fig. 1, A). Cystoscopy confirmed the size and location of the vesico¬ 
vaginal fistula. It appeared that the floor of the bladder neck and urethra had 
sloughed. 

Before any attempt could be made to treat the various ulcers it was apparent 
that some form of urinary diversion was necessary. Therefore, on July 28, 1954 
the bladder neck was divided, separated from the vagina, closed, and a cystos- 
tomy established. Following this procedure the suprapubic tube drained well. 
The vaginal leakage disappeared. Many of the ulcers about the perineum and 
over the sacrum healed. However, intravenous urograms showed progressive 
bilateral hydroureter and hydronephrosis and impairment of renal function 
(fig. 1, B). It was at first thought that ureteral obstruction had developed as a 
result of trauma incident to dissecting up the bladder neck or to periureteritis, 
but a cystogram (fig. 1, C) demonstrated reflux from the bladder into both 
ureters. It was therefore concluded that damage to the parasympathetic nerves 
had occurred as a result of disturbance of the floor of the bladder which somehow 
affected delivery of urine to the bladder. At any rate, the presence of pyelo¬ 
nephritis and rapidly failing renal function made further diversion necessary. 
After discussing the pros and cons of cutaneous ureterostomy and nephrostomy, 
since ureterosigmoidostomy was out of the question, it was decided to fashion 
an ileal loop. This was done on September 17, 1954. At that time no obstruction 
could be demonstrated in either lower ureter. Cystectomy was done at the same 
time to eliminate an otherwise chronically infected pouch. Her postoperative 
period was somewhat stormy but ultimate recovery was good and renal function 
has returned to a surprising degree. A recent excretory urogram is shown in 
figure 1, D. There is slight residual hydronephrosis, particularly on the left. No 
attacks of pyelonephritis have occurred. The sacral ulcers are being treated and 
are responding well. Patient is undergoing rehabilitation with braces. 

Case 2. M. W., M.G.H. No. 306555. A 38-year-old nurse was first seen by one 
of us (W . F. L.) in October 1948. In 1938 operation for herniated lumbar inter¬ 
vertebral disc was done. Pain continued thereafter and 4 years later first a uni¬ 
lateral and then bilateral chordotomy were done. The result of these procedures 
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uiisat isfactoi y in that only spotty anesthesia u. 1 '' piesent, modeiate weak¬ 
ness of mnsdes m both lovvei extremities developed, and woist of all a spastic 
iefle\ bladdei and lectal incontinence developed 
Study in the hospital showed a normal uppet urmaij ti u t and spastic leflex 
bladdei with maximum capacity of SO ce Voiding of 30 to 50 cc occuned fre 
fliieiitJy and niegiilaily Tidal diamage did not modifj bladder function The 
patient was disthaiged to use an indwelling cathetei it night so that she could 
sleep uudistuibed It became eudent that this was no solution to the pioblem 
and the patient was leadnntted to the hospital foi fuithei study Cjstometnc 
study was done aftei blocking the sacral nerves whuh showed immediate im- 
piovcmcnt m vesical capacity, absenteof reflex activity until near normal capacity 
was leached Thciefoie, oil Januaiy 24, 1949, thiough a low abdominal incision, 
the pelvis was exploicd and pait of the pmasjmpathetic neive supply to the 
right side of the bladder was divided Change in bladdei function was quite 
lemaikable in that she could hold uune for two to thiee horns and voided 150 
ce uune each time Residual mine was less than 100 tc 
The effect of this pioceduie was shoit lived in that by July 1949 she was 
voiding as frequently as before and bladder capacity was 100 cc oi less Her 
condition giadually leveited to that befoic opeiation Theiefoie, in Novembei 
1949 the patient was readmitted to the hospital Cystometiic studies before 
and after novocain block of the sacial neives demonstiated leversion from 
leflox lrutablo bladder with capacity of 90 cc to capacity of 400 cc without reflex 
activity Fut thoi more, aftei block the patient was able to void without difficulty 
Excietoiy mogiams weie again normal On the basis of this the patient was 
opeiatod oil again November 7,1949 through a nndlme incision Aftei identifica¬ 
tion of the second, thud and fourth sacial neives deep in the pelvis behind the 
liypogastuc vessels, lanu were found passing to the bladdei pedicles, all of which 
weie sectioned and poitions lenvoved Aftei opeiation patient’s unnaiy function 
became almost noimal Cystometiic study showed capacity of 250 cc with slight 
tendency to liypeitonicity The patient was completely continent and voided 
from 150 to 200 cc each time Ovei a penod of 1 year her bladder function grad¬ 
ually detenoiated again, bladdei capacity diminished, fiequency iecuued, and 
stiess incontinence became tioublesome Finally, since the patient was* working, 
she was placed on constant catheter diamage 

She was leadnntted on Maich 16, 1951 with acute light pyelonephutis 
Excietoiy mogiams weie again noimal Bladdei capacity was found to be 100 cc 
again Block of sacial neives at this time showed no effect on bladdei function 
indicating that theie had been no regrovvth of paiasympathetic neives The 
patient was miseiable on cathetei diamage so that supiapubic cystostomy was 
done on j\Iai eh 29, 1952 This did not pievent uiethial leakage and made the 
patient uncomfoitable On Septembei 23, 1952 this was closed and uiethial 
cathetei drainage leinstituted The situation became intolerable because of 
leakage about the cathetei and encrustation 

Therefore, the patient was readmitted on June 17,1953 and aftei considerable 
discussion it was felt that enlaigement of the bladdei might help, and on 
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cystitis oil the right side of the bladder. From then until the fall of 1954 the 
patient had had intermittent treatment with only partial or temporary relief. 
Finally, she was admitted to the Roger Williams Hospital in Providence, Rhode 
Island. Her surgeon felt that presacral neurectomy might help and this was per¬ 
formed removing not only the presacral nerves but lateral pelvic tissue which 
must have included at least a portion of the hypogastric plexus and the para¬ 
sympathetic nerves, because afterward the patient was completely relieved of 
pain but voided with difficulty and began to have discomfort in both kidney 
regions associated with fever. Excretory urography, which had previously been 
normal (fig. 4, A), showed marked bilateral hydroureter and hydronephrosis 
(fig. 4, B). The senior author was called to see the patient at this time and rec¬ 
ommended catheter drainage because of a large volume of residual urine and 
serious damage to the upper urinary tract. After an indwelling catheter had been 
placed the temperature gradually returned to normal and excretory urograms 
later showed improvement in the degree of hydroureter and hydronephrosis. 
It was apparent that the patient either had to be placed on catheter drainage, 
cystostomy, or some other form of urinary diversion. After discussion with the 
patient ileal loop diversion was decided upon and operation carried out on 
January 3, 1955. The bladder was removed at the same time. Convalescence 
was stormy with distention and vomiting. Finally, it became obvious that small 
bowel obstruction was present. Re-operation was carried out and a loop of small 
bowel found adherent to the base of the ileal loop. The patient died following 
this procedure. During the time patient lived there was never any difficulty with 
the collection of urine from the loop and patient was free of any indication of 
upper urinary tract complications. 

Case 4• H. F., M.G.H. ISTo. 716434. A 48-year-old married woman was first 
seen in May 1952 complaining of urinary incontinence. Twenty years previously 
radiation therapy had been given to a plantar wart on the sole of the left foot. 
The area never healed properly so that over the years treatment consisting of 
skin grafts, pedicle grafts, lumbar sympathectomy, and finally transmetatarsal 
amputation were done to get a usable foot. None of these procedures succeeded. 
Pain became a problem. Finally, unilateral chordotomy was done in 1951 with 
relief of pain. However, when the patient became active again the skin over the 
amputation stump broke down and pedicle graft again was tried but infection 
in and about the graft with ascending lymphangitis developed. Worst of all, 
after chordotomy, neurogenic bladder dysfunction developed so that patient 
dribbled urine frequently and carried 250 cc of residual urine. Even catheter 
drainage would not keep her dry since urine was frequently passed about the 
catheter. Attempts to modify bladder behavior by tidal drainage were unsuc¬ 
cessful. Cystoscopy showed nothing. Cystometric study demonstrated an ex¬ 
tremely hjqieractive reflex bladder. 

Finalljq the patient was admitted for study on December 22, 1952. Blocking 
of sacral nerves and studies of bladder function were done. These seemed to show 
that when the left sacral roots were blocked, function became more normal. 
Resection of the left parasympathetic nerves was done on December 24, 1952 
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Fig 5 C ise 4 /I excietori urogrim Februxr} 1954 B, cxcretoiy urogram after ilex! 
loop diversion 

The patient could not \oid aftei tins and the only benefit denied was that she 
could stay diy on uiethial cathetei diamage Neuiological examination aftei 
this suggested an underlying disease such as multiple sclerosis Duimg the next 
2 yeais she was earned along on indwelling cathetei dramage Attempts on 
sexeial occasions to leveit to lionnal voiding were unsuccessful 
Dunng the spnng of 1954 the skin o\ei the left foot eioded, became infected 
and was associated with lymphangitis This lcruned each time activity was 
begun Finally, amputation of the left leg below' the knee was done and piostlie 
sis fitted So fai, it appeals that the skin of the stump will be able to withstand 
irritation of the artificial limb Bladdei dunnage by cathetei became completely 
unsatisfaetoiy because of lnciustxtioii, leakage, and chiomc nutation with 
bleeding The patient was admitted foi the last time m Febiuaiy 1955 Excietory 
urogiaphy (fig 5, A) showed noimil uppei uiinaiy tract Cystoscopy lexealed 
a contracted bladdei with maiked chiomc mflnmmatoiy changes An ileal loop 
into which both uieteis were ti implanted w is fashioned and the bladder excised 
The patient made a good i ecoi eiy and foi the fii st time in 5 yeais is comfortable 
and free from catheter and urine leakage The postoperatu e excretory urogram 
is showm in figuie 5, B 

DISCUSSION 

One may justly cnticize the handling of these cases, yet we aie suie tint 
anyone who has come to gups with ichabihtation of mdixiduals afflicted with 
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this type of neurogenic bladder dysfunction will view our efforts with a certain 
amount of charity. 

Our own analysis of the cases is somewhat as follows. The cystostomy and 
vesical neck exclusion performed on the first patient resulted in damage to para¬ 
sympathetic nerves that should not have occurred. However, the defect in the 
bladder neck necessitated considerable dissection about the bladder base in order 
to effect closure of the fistula. The resulting ureteral reflux, hydroureter and 
hydronephrosis with rapidly diminishing renal function in the presence of a 
freely draining cystostomy tube are difficult to explain. Perhaps lower ureteral 
peristalsis was interrupted by nerve section or damage. One might have solved 
the problem by skin ureterostomies performed through pedicle flaps as described 
bt 7 Talbot et al. 4 Cystectonry would have been necessary to be rid of the chron¬ 
ically infected vesical pouch. We elected ileal loop diversion because it offered 
one stoma, freedom from catheters, and the hope of freer drainage. The result 
thus far after 9 months seems quite satisfactory. 

The procedures utilized in treating the second patient seem poorly chosen 
and redundant. There seemed, however, to be good basis for denervation of the 
bladder. The utilization of two procedures was inexcusable, yet we were not 
familiar with the procedure and found no precedent to guide us. At last we 
developed a technique which allows denervation of the bladder without damage 
to the sacral nerve routes. This, in a patient without paraplegia, would have 
resulted in further weakness of pelvic girdle and leg muscles. Perhaps the sub¬ 
sequent contraction of the bladder maj 7 have been prevented if we had been 
aware that this would occur. Interval dilatation could have been tried. It was 
interesting to note that after denervation of the bladder its outline by cysto- 
gram was smooth and normal and the patient voided almost normally. Only 
small amounts of residual urine were present. This may be compared with the 
cystogram in case 3 after partial denervation of the bladder which shows marked 
irregularity and asymmetry. The use of the cecal pouch was a frank experiment 
which did not solve the problem because it decompensated. Xo hyperchloremia 
was noted. Repeated attacks of right pyelonephritis uncontrollable by medica¬ 
tion, undoubtedly due to right ureteral reflux, forced us into some type of urinary 
diversion. Again ureterostomy seemed less satisfactory than the ileal loop which 
has worked well. The only remaining complaint is collection of purulent material 
in the bladder which is irritating and unpleasant. Cystectomy should have been 
done. 

Patient 3 presented the same problem as patient 1 in that hydroureter, hydro¬ 
nephrosis and pyelonephritis rapidly followed partial denervation of the bladder. 
The bladder outlined by the cystogram shows a smooth, symmetrical vesical 
neck and base while the vertex is very irregular and asymmetrical. This suggests 
to us that the only remaining portion of the bladder normally innervated was 
the right half of the vertex. This same cystographic appearance was noted during 
the war (by W. F. L.) after partial cauda equina lesions resulting from wounds. 

4 Talbot, H. S., Pauli, D. P. and Read, G. R.: Late complications of paraplegia III. 
Treatment of vesicoureteral reflux by skin ureterostomy through a pedicle flap. J. Urol., 
70: 216, 1953. 
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Hie question anses m legald to p.uti.il paiasympathetic nerve lesions whethei 
the part with deficient 01 absent innervation could be lemoved and leave a 
normally functioning bladder This lequnes furthei lin estigation This patient’s 
death aftei lelease of intestinal obstiuction was tiagic It simply points out one 
of the possible complications of the ileal loop operation winch is occasionally 
bound to occui, must be watched for and conected eaily The loop functioned 
peifectly with no leak 01 uieteial obstiuction Peihaps we should have tiled a 
longci period of cathetei drainage and tiansuiethial icsection of the bladdei 
neck but since bilateral leflux was ptesent it seemed best to use a pioceduie 
which would solve thewhole problem Hutch’s operation 5 would have collected 
only one aspect of the pioblem 

The fouitli patient piesented problems sinnlai to patient 2—unsatisfactoiy 
iefle\ bladdei functionaftei ehordotomyand in the presence of intrinsic pyramidal 
tiact disease (multiple sclerosis) Deneivation of the bladdei was completely 
unsuccessful uiteims of function Incontinence and letention weie both piesent 

Oui expenence to date suggests that this proceduie has a place in the lehubil 
itation of certain patients with unsatisfactory neurogenic bladdei dysfunction 
Bucker’s and Coidonmei’s 6 oxpenence of moie than five yeais leads us to feel 
that if the ileostomy stoma is pioperly fashioned by excising a ciiculai patch of 
skin, subcutaneous tissue and fascia, the loop wall dram fieely without holding 
urme This is a most impoitant technical point If mine pools in the loop with 
dnect ureteioileal anastomosis, leflux and pyelonephritis may be expected to 
occui Perhaps a valve should be fashioned as in the peifoimance of ureteio 
sigmoidal anastomosis 

6 Hutch, J A Vesico ureteial reflux in the paraplegic Ciusc and correction J Urol 
68: 437, 1952 

6 Cordonmcr, Justin J Personal communication 



The Journal of Urology 
Vol 75, No. 3, March 1956 
Printed in U.S -4. 
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From the Armed. Forces Institute of Pathology and Central Laboratory for Anatomical Pathology 
and Research, Veterans Administration, Washington, D. C. 

Iii the quarter of a century since the Bladder Tumor Registry was established 
by the American Urological Association at the Army Medical Museum (now the 
Armed Forces Institute of Pathology) clinical records and microscopic slides 
from more than 6,000 patients with bladder tumors have been collected. The 
group selected for the present study comprises patients who sought urologic 
advice for the first time, were found to have a primary bladder tumor without 
demonstrable metastasis, and were treated for tumor. The study was further 
limited to those patients who had been treated in 1945 or earlier (thus allowing 
at least 5 years of observation since the initial treatment) and those who sur¬ 
vived the initial therapy. The study differs therefore from the earlier report 1 
which included all patients registered before 1936. A comparison of the clinical 
behavior of patients with carcinoma of the bladder registered prior to the advent 
of modern chemotherapeutic and antibiotic agents with those registered since 
then would be of interest and will be the subject of another study. 2 

Although selected from the Registry material, which itself is highly selective, 
the present series represents a homogeneous group of patients. Care must be 
exercised, however, in applying the data obtained in this study to everyday 
practice as the patients are obviously ideal. 

The purpose of this study is to 1) evaluate the five-year “tumor-free” rate, and 
2) the annual survival rates irrespective of the presence or absence of the tumor. 

MATERIAL AND METHODS 

On the basis of the criteria outlined, 2678 patients were selected for this study, 
including 935 of the 1400 previously reported in 1951. 1 Clinical summaries, micro¬ 
scopic slides and followup information were available for all these patients. 
Although more than one-third of the cases included in the present study are from 
the earlier report 1 the results of the two studies are not comparable as they 
utilize material of different types. 

Every diagnosis was based on microscopic examination, but only about half 
the cases were re-examined in 1951, most of these being from the 1951 report. 
The diagnostic criteria were those of the old Registry classification* re-stated 
in the 1951 report. 

Accepted for publication July 29, 1955. 

1 Dean, A. L., Mostofi, F. K., Thomson, R. V. and Clark, M. L.: A restudy of the first 
1400 tumors in the Bladder Tumor Registry, J. Urol., 71: 571-590,1954. 

2 Mostofi, F. Iv., Thomson, R. V. and Dean, A. L., Jr. - Mucinous' adenocarcinoma of 
the bladder. Cancer, 8: 741-758,1955. 

* The new Registry classification instituted in 1952 attempts to distinguish papillomas 
and to base the diagnosis entirely on microscopic findings, without regard to size, multi¬ 
plicity or recurrence of the tumor. 
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Biiefly summjnzcd, all epithelial tumois of the bladder were clarified as 
taicinoma. Grade 1, if they weie well diffeientiated, less than 2 5 cm m base 
diametei, and single, grade 2, if less well diffeientiated and/oi infiltrating, mul¬ 
tiple, o\'ei 2 5 cm m base diametei, aml/oi lecunent, and giade 3, if undifTeien- 
tiated According to this classification most of the “papillomas” weic placed m 
the grade 1 papillaiy carcinoma gioup and all giade 4 (Biodeis) caicinomas woie 
included m giade 3 Although the classification did eonsidei size, mimbei and 
lecunencc, since such information was not always available, the diagnosis m 
many cases was based on histologic features alone In this study no distinction 
has been made between tiansitional cell carcinoma and squamoub cell caiemoma, 
but adenocaiunomas ha\e been excluded as they aie the subject of a sepaiate 
lepoit 2 

Since “papillomas” weie included with giade 1 caiemoma, the matenal has 
been sepaiated into vanous diagnostic eategones so as to gne a cleaiei idea of 
the behm 101 of each grade 

The study was facilitated by numeucal coding and entry on punch caids of all 
available data m the Itegistiy foims 

CLINIC YL »YTY 

Thuty-thicc per cent of the patients weie m the age gioup of 60-09, 29 pei 
cent ill 59-59, 79 pel cent were in the age gioup of 40-69, 92 per cent m 40-79 
Only 5 patients in the series were m the 10-19 yeai gioup and only 3 m the 90-99 

A comparison of the aveiage age and sex of patients m each diagnostic group 
showed that the 854 men with papillary carcinomas, giadcs 1 and 2, were defi¬ 
nitely from a youngci gioup than the 232 women with similar tumois The 
average age of 1080 patients n ith noninfiltrating cm emomas w as distinctly low ei 
than that of the 1548 patients with infiltrating tumors—57 compared to 00 
(table 1) 

Of 1101 patients with noninfiltrating caiemoma, 8G9 weie male and 232 
female, of 1572 patients with mfiltiatmg tumors, 1158 weie male and 414 female 
Ill other words, of 100 tumois ocemrmg m male patients, 43 were noninfiltrating 


Table 1 A lumber, average age and sex of 2634* patients with initial carcinoma 
of the bladder for each diagnostic group 


Diagnostic Group and Grade 

■\ umber of Fatten Is 

At A„e 

Total ! 

Male ! 

l-cmale 

Combined 

Male 

; Female 

Total 

2634 

1994 

640 

59 

59 

I 61 

Noninfiltrating 

1086 

854 

232 

57 

1 o7 

60 

Papillary I 

332 

261 

71 

53 

52 

5S 

Papillary II 

754 

593 

161 

| 50 

59 

60 

Infiltrating 

1548 

1140 

W 

60 

60 

61 

Papillary mil infiltrating II 

60S 

502 

166 

60 

60 ] 

61 

Papillary and inhltr iting III 

343 

260 

! S3 

62 

61 

64 

Infiltrating II and III 

537 

37S 

I 159 

60 

60 

59 


* Excludes 39 patients whose age was not stated, 1 whose ige and sex were unknown, 
and 4 whose sex \v is not known 
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Table 2. Distribution of nontnjU.lialing and infiltrating initial carcinomas of 

bladder in relation to sex 


Diagnostic Croup 

Number 

Per Cent 

Male 

remale 

Total 

Male 

remale 

Total 

Noninfiltrating 

869 

232 

1101 

43 

36 

41 

Infiltrating . 

115S 

414 

1572 

57 

64 

50 

Total 

2027 

646 

2673 

100 

100 

100 


and 57 were infiltrating; of 100 tumors occurring in female patients only 36 were 
noninfiltrating and 64 were infiltrating. Although infiltrating carcinoma of 
bladder was more prevalent than noninfiltrating type in both male and female 
patients in this series, it is likely to be infiltrating in a relatively larger proportion 
of female than of male patients (table 2). 

Forty-one per cent of the tumors were papillary noninfiltrating, 39 per cent 
were papillary and infiltrating, and 20 per cent were nonpapillary sessile- 
nodular infiltrating (table 3). Thus 80 per cent of the tumors were papillary. It 
may be noted that only 13 per cent of the group were papillary carcinoma, grade 
1. This may indicate either that the Registry tends to assign a higher grade of 
malignancy to the tumors that are received, or that more tumors of higher 
grades of malignancy are registered. However the downward progression of sur¬ 
vival rates with increasing malignancy, as shown in the latter part of this paper, 
leaves little doubt that most of the tumors were properly graded. 

Considering the 2678 patients as a whole, 34 per cent had single tumors limited 
to one area, 37 per cent had single tumors involving more than one area (e.g., the 
trigone and the posterior wall), and 24 per cent had multiple tumors in one or 
more areas (table 4). In the last category there were 109 patients who had multiple 
tumors confined to one area, 546 patients with tumors in more than one area, and 
6 patients with no information as to areas involved. Thirty-five per cent of the 
papillary noninfiltrating tumors were limited to single areas, while 41 per cent of 
infiltrating tumors involved more than one area. 

Because of the discrepancies inherent in reporting the exact sites of the tumors, 
it was believed that localization was reliable only for single tumors limited to 
single areas. Forty-seven per cent of these were in the lateral walls, 21 per cent in 
the trigone, 18 per cent in the posterior wall, 8 per cent in the anterior wall, and 


Table 3. Distribution of various grades of carcinoma in 2678 patients 


Diagnostic Group and Grade 

Number 

Per Cent 

Noninfllli aling 

1104 

41. 

Papillary I. 

343 

13. 

Papillary II. 

761 

28. 

Infiltialing 

1574 

50. 

Papillary and initiating II 

682 

26. 

Papillary and infiltrating III 

349 

13. 

Infiltrating II and III. 

543 

20. 
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Tvhll 4 Distnbntion of noninfiltrating and infiltrating initial carcinoma of the 
bladdci as to number of luntois and number of areas intohed 


Number and Arci Invoked 

Type of Carcinoma 

Total 

J Noninfiltrating 

Infiltrating 

Number 

I cr cent . 

Number , 

Per cent 

Number , 

per cent 

Total 

2078 

100 

1104 , 

100 

1574 

100 

Single tumor, 1 irea 

900 

34 

3S6 

35 

514 

33 

Single tumor, moic than 1 irea 

995 

37 

344 

31 

651 

41 

Multiple tumois, I oi more are is 

601 

24 

324 

29 

337 

21 

Unknown is to multiplied 

122 

5 

50 

5 

72 

5 


Tvbll 5 Site of origin of single carcinomas imotving one area of the bladder 


Diagnostic Group and Grade 

Number 

of 

Patients 

bite of Origin Per Cent 

Bladder wall 

Trigone* J 

Vault 

Lateral 

Anterior 

Posterior ^ 

Total 

900 

47 

s 

IS 

21 

6 

Noninfiltrating 

3SG 

52 

6 

20 

19 

3 

Papillan I 

US 

50 

4 

26 

18 

2 

Papillary II 

23S 

53 

7 i 

16 

20 

4 

Infiltrating 

514 

43 

9 

17 

23 

8 

Papillarv and infilti iting II 

221 

4S 

6 

17 

25 

4 

Papillary and infiltrating III 

89 

40 

13 

18 

IS 

11 

Infiltrating II and III 

204 

39 

10 

16 

24 

11 


* “Tngone” includes trigone, ureteral orifice and/or bladder neck 



POSTERIOR ANTERIOR 

Tig 1 Initial carcinoma of bladder Diagrammatic sketch of bladder showing lelative 
distribution of single carcinomas involving single areas “Trigone” includes trigone, lire 
teral orifices and/or bladder neck 

G pei cent in the vault (table 5, fig 1) Whereas only 2 per cent of the papillaiy 
iionuifiltiating giade 1 carcinomas occurred in the vault, 11 pel cent of the infil¬ 
trating grades 2 and 3 carcinomas w ere m this area of the bladder Statistical tests 
indicated that most of the noninfiltiatmg tumors occurred in the lateral walls, 
and most of the tumois occuirmg in the dome were infiltrating 

In 240 patients the tumor was confined to the tugone. 193 of these had single 
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Table 6. Trigone* involvement in 2611 f patients with initial carcinoma of the 

bladder 


Area Involved 

Type of Carcinoma 

Total 

Noninfiltrating 

Infiltrating 

Number 

Per cent 

Number 

Per cent 

Number 

i 

Per cent 

Total with site stated 

2611 

100. 

1065 

100. 

1546 

100. 

Trigone alone 

240 

9. 

96 

9. 

144 

9. 

Trigone with other areas 

10S8 

42. 

381 

36. 

707 

46. 

Other areas not involving trigone 

1283 

49. 

5S8 

55. 

695 

45. 


* “Trigone” includes trigone, ureteral orifices and/or bladder neck, 
f Excludes 67 cases unknown as to the areas involved. 


tumors, 35 had multiple tumors and in 12 it was not known whether the tumors 
were single or multiple, but it was known that they were limited to the trigone 
(table 6). In addition, 1088 other tumors either originated in or involved the 
trigone (669 single carcinomas which had involved more than one area of the 
bladder, 393 multiple tumors which were in more than one area, and 26 unknown 
as to number, but known to involve more than one area). Thus, although only 21 
per cent of single tumors in single sites arose in the trigone, when all cases in 
which the tumor site was known were considered, 51 per cent involved the trigone 
either alone or with other areas. Fifty-five per cent of the tumors involving the 
trigone were infiltrating; 45 per cent were noninfiltrating. 

SURVIVAL DATA 

The 2,678 cases in this study could be subdivided into two categories: the 
determinate, comprising 2,023 and the indeterminate, comprising 655. The 
determinate category included 569 5-year “tumor-free”* patients and 1,454 
failures. In the 569 5-year “tumor-free” patients were a) 484 patients (391 alive 
and 93 dead) without recurrence at any time during the 5 years or more follow¬ 
ing initial therapy; b) 30 alive with first recurrence or metastasis 6 years or 
more following initial therapy; c) 15 dead with first recurrence or metastasis 7 
years or more after initial therapy; d) 8 alive with no mention of tumor at the 
last followup, 6 years or longer without interim recurrence; e) 32 dead with no 
mention of tumor at the last followup, 7 years or longer, but without interim 
recurrence. 

The 1,454 failures included a) 167 patients alive with recurrence at 5 years or 
less; b) 969 patients dead with recurrence at 6 years or less, and c) 318 patients 
(194 alive and 124 dead) 6 years or longer, who had one or more recurrent tu¬ 
mors. The 655 in the indeterminate category included a) 240 patients (142 living 
and 98 dead) without tumor or metastasis at 4 years or less, b) 352 patients (36 
living and 316 dead) with no followup details as to tumor or metastasis, and c) 63 
dead with no information as to the time interval between operation and death. 

* The term 5-year “tumor-free”, employed to indicate no reported tumor or metastasis, 
is based on reports by physicians and/or correspondence with patients who stated that there 
were no symptoms or subsequent treatment for at least 5 years following initial treatment. 
Admittedly, a factor of error probably exists here, but in these cases this was the most 
accurate information available. 
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Thus tlie 5-year “tumor-free” and the “treatment failure” rates for the en¬ 
tire group were 28 per cent and 72 per cent, respectively. It should be noted 
that these rates are not comparable with those reported in 1951, because the 
present leport concerns itself only with patients who had initial carcinoma of 
the bladder, who had no metastasis at the time of first admission and who were 
tieated for the tumor. 

In 5(i9 (28 per cent) of the 2,023 patients who had been treated prior to 1945 
and for whom data were available no tumor or metastasis was evident for at 
least 5 years after the initial treatment (table 7). Three hundred and fifty-eight 
patients (42 per cent) with noninfiltrating carcinoma (papillary, grades 1 and 2) 
were “tumor-free” as compared to 211 of the 1168 patients (18 per cent) with 
infiltrating carcinoma who were “tumor-free. ” The percentage of “tumor-free” 
patients decreased from 54 per cent for papillary carcinoma, grade 1, to 14 per 


Table 7. Suniial without demonstrable recurrence and/or metastasis Jive years 
following initial tiealmenl 




iVo Reported Tumorf 

Diagnostic Group and Grade 





Number 

Per cent 

Total 

2023 

569 

2S. 

Noninfiltrating 

855 

358 

42. 

Papillar) I 

264 

142 

54 

Papillary II 

591 

216 

37. 

Infiltrating 

1168 

211 

18. 

Papillary and infiltrating II 

51S 

121 

23. 

Papillary and infiltrating III 

272 

37 

14. 

Infiltrating II and III 

378 

53 

14. 


* Excludes 055 patients with incomplete data. 

f Based on reports by physicians and correspondence with patients who stated that 
there were no symptoms or subsequent treatment for tumor for a period of 5 years or 
longer following initial treatment. 


Table S. Survival without demolish able recurrence and/or metastasis of bladder 
tumors ten ycais following initial treatment 


Diagnostic Group and Grade 

Total With Data* 

No Reported Tumorf 

Number 

Per cent 

Total 

1502 

257 

17. 

Nomnfilhating 

576 

153 : 

27. 

Papillary I 

16S 

59 

35. 

Papillary II 

4 OS 

94 

23. 

Infilliating 

926 

104 

11. 

Papillary and infiltrating II 

400 

59 

15. 

Papillary and infiltrating III 

210 

23 

11. 

Initiating II and III 

316 

22 

7. 


* Excludes 70S patients with incomplete data. 

f Based on reports by physicians and correspondence with patients who stated that 
there weic no symptoms or subsequent treatment for tumor for a period of 10 years or 
longer following initial tieatment. 
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Table 9. Survival without demonstrable recurrence and/or metastasis of bladder tumor 
fifteen years following initial treatment 


Diagnostic Group and Grade 

Total With Data* 

No Reported Tumorf 

Number 

Per cent 

Total . 

734 

61 

8 . 

Noninfiltrating 

240 

31 

IS. 

Papillary I 

53 

10 

19. 

Papillary II 

1S7 

21 

11. 

Infiltrating 

494 

30 

e. 

Papillary and infiltrating II 

186 

14 

8. 

Papillary and infiltrating III .. 

82 

4 

5. 

Infiltrating II and III 

226 

12 

5. 


* Excludes 444 patients with incomplete data. 

f Based on reports by physicians and correspondence with patients who stated that 
there were no symptoms or subseouent treatment for tumor for a period of 15 years or 
longer following initial treatment. 

cent for infiltrating carcinoma, grades 2 and 3. Thus four times as many patients 
with papillary carcinoma, grade 1, were alive without tumor as were patients 
with infiltrating carcinoma, grades 2 and 3. While the 5-year “tumor-free” rate 
was 42 per cent for those with noninfiltrating, and 18 per cent for those with 
infiltrating tumors, the corresponding percentages for the 1502 patients in the 
10-year group were 27 and 11 (table 8), and for the 734 patients in the 15-year 
group, 13 and 6 (table 9). The percentages of “tumor-free” patients with papillary 
carcinoma, grade 1, for 5, 10 and 15 years were 54, 35 and 19, respectively, in 
contrast to those with infiltrating carcinoma, grades 2 and 3, which were 14, 7 
and 5. It must be realized that the 569 “tumor-free” patients in the 5-year group 
included also the 257 in the 10-3 r ear group and the 61 patients in the 15-year 
group. Each group was “exposed to all risks of surviving 5, 10 or 15 years” and 
thus in each there was a chance of survival for the specified period; for instance, 
the 10-year group included all those patients treated in 1940 or earlier while the 
15-year group included only those treated before 1935. Cognizance should also 
be taken of the lower average age of patients with noninfiltrating tumors in com¬ 
parison with patients having infiltrating tumors. 

For the 2615 patients with initial carcinoma of the bladder (2678 minus 63 
for whom the interval between treatment and death was unknown), regardless 
of the grade of the tumor, the survival rate for 1 year was 76 per cent; for 5 
years, 49 per cent, and for 10 years, 35 per cent (fig. 2). When the rates were 
analyzed for each grade, the 334 patients with papillary carcinoma, grade 1, 
showed a 1-year survival rate of 96 per cent, a 5-year survival rate of 85 per cent, 
and a 10-year survival rate of 67 per cent. The survival rate decreased with 
increasing degrees of malignancy so that for 529 patients with infiltrating car¬ 
cinomas, grades 2 and 3, the survival rate for the first year was 50 per cent, 
while the 5-year and 10-year survival rates were 20 and 12 per cent, respectively. 

The basic data for the average curve in figure 2 are presented in table 10 so 
as to demonstrate how this and the other curves in this graph were prepared. 
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YEAR AFTER TREATMENT 

Fig 2 Initial carcinoma of bladder Survival rates after treatment 


Tuile 10 Calculation of surmal ra'cs by the actuarial method for J615* 
patients with initial carcinoma of the bladdci 
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The method employed was the acfcuaiial rather than the diract 3 In the actuarial 
method the first column giaes the intei \ai m 5 ears from the designated time, 

^ Buikhon, J Gum It P Calculation of survival rates for cancer Proc Stall 
Meet , Majo Clm , 26* 270-2S0, 1050 
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which in this calculation is the time immediately after the first treatment. 
Columns 2 and 3 show the number of patients dead and alive, respectively, when 
last heard from, and column 4, the number of persons living at the beginning 
of the first specified period following initial treatment. Column 5, “person-years 
exposed”, is obtained by subtracting from the persons living at the beginning of 
this period (i.e., column 4) half the number who were known to be alive at the 
last follow-up but who were lost in the interval (i.e., column 3). 3 Column 6, “the 
probability of dying in the interval” is obtained by dividing the figures in 
column 2 by those in column 5 (621/2580). The probability is found to be 0.2407. 
Translating this into percentage, of the 100 alive at the beginning of the study, 
0.2407 (24.1 per cent) will die in the interval 1-2 years. This comprises the 
data in column 7 and constitutes the first year survival rate. The survival rates 
for successive years are obtained by repeating the same procedure step by step. 
It must be realized that the figures in column 7 are based on those in column 5 
(i.e., person-years exposed) rather than on figures in column 4 (total living at 
the beginning of the period). This method is considered to give a better estimate 
statistically than the direct method. 

When the survival rates of patients with noninfiltrating carcinoma were 
compared with those of patients with infiltrating carcinoma, it was found that 
the rates for 1077 patients with noninfiltrating carcinoma were 92 per cent for 
one year, 73 per cent for 5 years and 54 per cent for 10 years, while the corre¬ 
sponding rates for 1,538 patients with infiltrating carcinoma were 64, 31 and 
20 per cent, respectively. The 12-year survival rate for patients with nonin¬ 
filtrating carcinoma was three times that for patients with infiltrating carcinoma 
(table 11). 

Comparison of the survival rates with regard to the sex of patients showed 


Table 11. Comparison of survival rales of noninfiltrating ( papillary ) with 
infiltrating initial carcinoma of the bladder 


Interval Following Treatment 

Survival Rate at Beginning of Interval 

Type of carcinoma 

Noninfiltrating carcinoma 

Infiltrating carcinoma 

years 



0 to 1 

100. 

100. 

1 to 2 

92. 

64. 

2 to 3 

87. 

48. 

3 to 4 

81. 

40. 

4 to 5 

78. 

34. 

5 to 6 

73. 

31. 

6 to 7 

69. 

28. 

7 to S 

64. 

25. 

S to 9 

60. 

23. 

9 to 10 

58. 

21. 

10 to 11 ! 

54. 

20. 

11 to 12 ] 

51. 

18. 

12 and over 

47. 

16. 

Number with data* 

1077 

1538 


* Exclude-! 63 patients with no stated time interval. 
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tint although women with nomnfiltiatmg caicmoma weie, on an average, 3 
jeais oldei than men (see table 1), yet the suiviy al rates for both se\es weie 
appi oumately the same duung the fiist 7 years aftei treatment For infiltrating 
caicmoma, it Mill be lecalled fiom that table that the average age of women was 
01 years as compared to 60 years foi men, ne\ertheless, the survival rates weie 
definitely moie favorable foi women than foi men (fig 3) Suivival lates foi 



YEAR AFTER TREATMENT 

Fig 3 Survival rates of male and female patients with noninfilti iting and infiltrating 
initial carcinoma of bladder 


Tyble 12 Companson of survival laics for vanous age gioups of patients with 
noninfiltrating initial caicmoma of the bladder 
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Table 13. Comparison of survival rates for various age groups of patients with 
infillrating initial carcinoma of the bladder 



Survival Rate at Beginning of Interval 


Interval Following Treatment 


Age groups 



40-49 

50-59 

60-69 

70-79 

Years 

0 to 1 

100. 

100. 

100. 

100. 

1 to 2 

69. 

67. 

63. 

57. 

2 to 3 

51. 

52. 

47. 

42. 

3 to 4 

44. 

42. 

38. 

34. 

4 to 5 

38. 

37. 

33. 

28. 

5 to 6 

34. 

33. 

30. 

25. 

6 to 7 

32. 

31. 

27. 

20. 

7 to 8 

31. 

27. 

25. 

16. 

8 to 9 

30. 

25. 

23. 

14. 

9 to 10 

27. 

23. 

21. 

12. 

10 and over 

26. 

22. 

20. 

10. 

Number with data 

207 

520 

626 

330 


both white men and white women 4 in a normal population are also shown in 
figure 3. 

Comparison of survival rates for various age groups showed that in patients 
with noninfiltrating carcinoma the 1-year survival rate for 40-49, 50-59, 60-69, 
70-79 year groups were 95, 95, 84 and 78 per cent respectively; the corresponding 
5-year rates were 89, 76, 48 and 42 per cent, and the corresponding 10-year rates 
were 72, 60, 21 and 19 per cent (table 12). For patients with infiltrating carcinoma 
the survival rates for the same age groups were 69, 67, 63 and 57 per cent re¬ 
spectively for 1 year; 34, 33, 30 and 25 per cent for 5 years; 26, 22, 20 and 10 
per cent for 10 years (table 13). Whereas the 10-year survival rates for pa¬ 
tients in the 60-69 year group were the same regardless of whether the patients 
had noninfiltrating or infiltrating carcinoma, the rates for patients with nonin¬ 
filtrating carcinoma were twice as high in the 70-79 year group and three times 
as high in the 40-49 and 50-59 3'ear groups as for those with infiltrating carci¬ 
noma. 

SUMMARY 

Two thousand six hundred and seventy-eight patients were selected from 
the Bladder Tumor Registry for this study. These patients presented them¬ 
selves for previously untreated carcinomas of the bladder; they had no demon¬ 
strable metastasis when first examined; they were treated for the tumor, and 
they were followed for at least 5 years after the initial therapy. 

Seventy-one per cent of the patients had single tumors, almost equally divided 
between those that involved single areas and those that involved more than one 
area (table 4). 

Forty-two per cent of the patients with noninfiltrating carcinomas (papillary, 
grades 1 and 2) were “tumor-free” 5 years or longer after initial therapy, as 

4 Dublin, I., Lokta, A. J. and Spiegeljian, M.: Length of Life. New York: The 
Ronald Press Co., 1949, pp. 12-15. 
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compared to IS per cent of the patients with infiltrating carcinomas; the 10- 
year rates were 27 and 11, and the 15-year rates 13 and 6, respectively (tables 7, 
8 , and 9). 

For the entire group, regardless of the grade of the tumor, the survival rates 
were 76 per cent for 1 year, 49 per cent for 5 years, and 35 per cent for 10 years. 
For patients with papillary carcinoma, grade 1, however, the 1-year survival 
rate was 96 per cent, the 5-year rate 85 per cent, and the 10-year rate 67 per cent, 
while corresponding rates for infiltrating carcinoma, grades 2 and 3, were 50 per 
cent, 20 per cent and 12 per cent. The 12-year survival rate for patients with 
noninfiltrating carcinoma was three times as great as for those with infiltrating 
carcinoma. 

The survival rates of patients with infiltrating carcinoma were definite^ more 
favorable for women than for men. Although the survival rates for various age 
groups were distinctly more favorable in patients with noninfiltrating than in 
patients with infiltrating carcinoma, the 10-year rates in the age group 60-69 
were the same for both (figure 3 and tables 12 and 13). 

The author wishes to express his appreciation to Drs. Archie L. Dean and 
William P. Herbst of the Registry Committee; Dr. Harold Dorn of N.I.H. and 
Dr. E. L. Hamilton of O.T.S.G. for critical review and suggestions; and to Mrs. 
Mardelle Clark Reynolds for advice on interpretation of statistical data. 
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From the Armed Forces Institute of Pathology and Central Laboratory for Anatomical 
Pathology and Research, Veterans Administration, Washington, D. C. 

Iii a previous communication the survival rates of 2,678 patients with initial 
carcinoma of bladder were reported. 1 The present study attempts to compare 
the survival rates of patients treated by radon implantation with those treated 
by surgical methods* without radiation. 

The patients selected for the study are the same patients who formed the 
basis for the study of survival rates. 1 The selection of the material, the diagnostic 
criteria and other pertinent information have been reported in the previous 
study. 

Most of the cases were contributed by large teaching hospitals where it may 
be assumed that the patients were treated properly. It is known that for most 
patients the treatment was definitive rather than palliative; however, it must 
be clearly understood that none of the patients were seen or treated by the 
author, who had no decision in the choice of therapy, did not know why one 
form of treatment was preferred to the other, whether it was appropriate, ade¬ 
quate or uniform and what the immediate results of therapy were in terms of 
symptomatic relief. Another factor to be considered in this, as in many reports 
on the treatment of bladder tumors, is that many patients received more than one 
form of therapy either concurrently or at different times. Nevertheless, this 
brief account of the observations seems to be justified, especially since it is not 
intended to advocate one form of therapy in preference to another or to draw 
any specific conclusions. 

This presentation will deal with two aspects of the subject: 1) A within-rate 
comparison of survival and “tumor-free” rates of patients having various grades 
of carcinoma treated by radiation alone, “open surgery”f with or without 
radiation, and “closed surgery”! with or without radiation; 2) within-rate 
comparison of survival and “tumor-free” rates of patients having various grades 
of carcinoma treated by radiation alone with those treated by resection alone. 
Rates of both types are computed from time of first treatment. 

It must be realized that since some tissue was removed from every patient, 
in those listed under radiation, tissue was excised for the purpose of histopatho- 

Accepted for publication July 29,1955. 

* Included under surgerj r were transurethral and segmental resection, excision and 
fulguration. 

‘Mostofi, F. K.: A study of 2678 patients with initial carcinoma of urinary bladder. 
I. Survival rates. J. Urol., 75: 4S0-491,1956. 

t Cystotomy. 

t Operation performed by the transurethral approach, none of the patients in this group 
were treated by cystotomy. 
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logic examination and not as the therapeutic measure of choice. In this group 
radiation was considered the therapeutic measure. Less than half the patients 
grouped as radon cases were treated by closed radon alone, the remainder 
by open radon; but since the rates were only slightly different the 2 groups 
(closed and open radon) were combined under radon. 

In contrast to this group are 1) those patients from whom as much of the tumor 
as could be excised surgically was removed, but the therapy was supplemented 
by radiation, and 2) those who were treated solely by surgical procedures with¬ 
out any radiation. 

Seventy per cent of the group under open surgery had open surgery alone, 
1C per cent had open surgery followed by transurethral procedures, 9 per cent 
had surgical procedures of both types at first hospitalization, and 5 per cent 
had closed followed by open surgery. 

A. PATIENTS TREATED BY RADIATION COMPARED WITH THOSE TREATED 
BY OPEN AND BY CLOSED SURGERY 

1. Survival rates (figures 1 to 5) 

Papillary carcinoma, grade 1: Of the 317 patients in this group there were 12 
who were treated by radon (1 open and 11 closed). Because the number was too 
small to give reliable results, survival rates were omitted from figure 1. Seven 
of these patients were dead: 2 less than one year; 1 one to two years; 1 three to 
four years; 1 six to seven years; 1 nine to ten years and 1 eleven to twelve years. 
Five were living: 1 five to six years; 1 six to seven years; and 3 twelve years or 
more. Fifty-seven patients were treated by open surgery without radiation with 
one, five and ten year survival rates of 98, 90 and 71 per cent respectively; 20 
were treated by open surgery and radon with corresponding rates of 92, 70 and 
50 per cent; 180 were treated by closed suigery alone with corresponding rates 

SURVIVAL RATES IN RELATION TO VARIOUS TYPES OF THERAPY 
Papillary grade I 
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SURVIVAL RATES III RELATIO II TO VARIOUS TYPES OF THERAPY 


PAPILLARY GRADE II 
(656 patients) 



YEARS AFTER IKITIAL THERAPY 


Fig. 2 


SURVIVAL RATES III RELATION TO VARIOUS TYPES OF THERAPY 


PAPILLARY AND INFILTRATING GRADE II 
(579 patients) 



I 2 3 4 5 6 7 8 3 10 


YEARS AFTER INITIAL THERAPY 

Fro. 3 

of 97, 86 and 74 per cent; 42 were treated by closed surgery and radon with the 
corresponding rates of 98, 85 and 65 per cent. 

Papillary carcinoma, grade 2: Among the 656 patients, 56 were treated by 
radon alone with one, five and ten year survival rates of 77, 47 and 31 per cent, 
respectively; 171 were treated by open surgery without radiation with corre¬ 
sponding rates of 94, 77 and 59 per cent; 129 were treated by open surgery and 
radon with corresponding rates of 90, 62 and 38 per cent. Two hundred and 
forty-four patients were treated by closed surgery alone with corresponding 
rates of 93, 73 and 53 per cent; 56 patients were treated by closed surgery and 
radon with corresponding rates of 98, 78 and 59 per cent. 

Papillary and infiltrating carcinoma, grade 2: Of the 579 patients, 77 were 
treated by radon alone with one, five and ten-year survival rates of 71, 32 and 
23 per cent, respectively; 143 were treated by open surgery without radiation 
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SURVIVAL RATES IN RELATION TO VARIOUS TYPES OF THERAPY 


PAPILLARY AKD INFILTRATIKG GRADE III 
(238 patients) 



Fig. 4 


SURVIVAL RATES IN RELATION TO VARIOUS TYPES OF THERAPY 
Infiltrating grades 11 and Ill 
«67 patients) 



YEARS AFTER INITIAL THERAPY 

Fig 5 


with the corresponding lates of 75, 45 and 32 per cent, 139 weie treated by ( 
surgery and ladon with the coiresponding rates of 79, 41 and 28 per cent, 
weie tieated by closed surgery alone with the corresponding lates of 82, 00 
41 per cent, CO patients were tieated by closed surgery and ladon with 
coiresponding lates of 85, 48 and 29 per cent. 

Papillary with infiltrating carcinoma, giade 3: Of the 288 patients, 25 ? 
treated by ladon alone with one and five-year survival rates of 72 and 24 
cent, respectively; 100 were treated by open surgeiy without ladiation 1 
conespondmg lates of 62 and 2S per cent, 65 were treated by open surgery 
radon with conespondmg lates of 72 and 43 per cent; 71 patients were trei 
by closed surgeiy alone with corresponding rates of 47 and 21 per cent, am 
patients weie tieated by closed surgeij’ and ladon with coiresponding late 
55 and 20 pci cent 

Infiltrating (aicmoma, giades 2 and 3: Of the 467 patients, 109 were tre. 
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by radon alone with one, five and ten-year survival rates of 43, 15 and 9 per cent, 
respectively; 139 patients were treated by open surgery without radiation with 
the corresponding rates of 48, 27 and 17 per cent; 139 were treated by open 
surgery and radon with the corresponding rates of 58, 24 and 14 per cent; 49 
patients were treated by closed surgery alone with one and five-year survival 
rates of 34 and 15 per cent, respectively and 31 patients were treated by closed 
surgery and radon with a one-year survival rate of 65 per cent and a four-year 
survival rate of 9 per cent. 

Thus in patients with papillary and infiltrating carcinoma, grade 3, and 
infiltrating carcinoma, grades 2 and 3, the rates were generally better for those 
treated by open surgery and radon than by any other method. Patients with 
papillary carcinoma grade 1 treated by open surgery without radiation had 
better over-all survival rates than those treated by closed surgery with or without 
radon. In addition, although patients with papillary noninfiltrating carcinoma 
grade 2 treated by closed surgery with radon had the better survival rates, those 
patients treated by closed surgery without radon had lower survival rates than 
those treated by open surgery without radon. 

2. Five-year “ tumor-free ” rates (figures 6 and 7) 

Papillary carcinoma, grade 1: Of the 251 patients, 14 were treated by radon 
alone with a 5-year “tumor-free” rate of 50 per cent; 42 were treated by open 
surgery without radon with the corresponding rate of 48 per cent; 16 were treated 

FIVE-YEAR "TUMOR - FREE" SURVIVAL AFTER INITIAL TREATMENT 



DIAGNOSTIC GROUPS 

Fig. 6 
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FIVE - YEAR "TUMOR - FREE" SURVIVAL AFTER IIIITIAL TREATMENT 



DIAGNOSTIC GROUTS 

Fig. 7 


by open surgery and radon with a coircsponding late of 3S per cent; 154 were 
tieated by closed surgery only with the rate of 5G per cent, and 25 were treated 
by closed surgery and radon with the corresponding rate of 72 per cent. 

Papillary carcinoma, grade 2: Of the 546 patients, 57 were treated by radon 
alone with a 5-year “tumor-free” rate of 39 per cent; 153 were treated by open 
surgery without radiation with a conesponding rate of 37 per cent; 83 were 
treated by open surgery and radon with the corresponding rate of 36 per cent; 
218 were treated by closed surgery alone with the corresponding rate of 36 per 
cent; and 35 were treated by closed surgery with radon with a corresponding 
rate of 49 per cent. 

Papillary and infiltrating carcinoma, grade 2: Of the 471 patients, 76 were 
treated by radon with the 5-year “tumor-free” rate of 25 per cent; 127 patients 
were treated by open surgery with the corresponding rate of 25 per cent; 90 pa¬ 
tients were treated by open surgery and radon with the corresponding rate of 26 
per cent; 152 patients were treated by closed surgery alone with the correspond¬ 
ing rate of 19 per cent and 26 rvere treated by closed surgery and radon with the 
rate of 27 per cent. 

Papillary and infiltrating carcinoma, grade 3: Of the 239 patients, 24 were 
treated by radon alone with a 5-year “tumor-free” rate of 21 per cent; S3 were 
tieated by open surgery without radiation with the corresponding rate of 16 
per cent; 43 were treated by open surgery and radon with the corresponding rate 
of 33 per cent; 74 were tieated by closed surgery without radiation with a 5-year 
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“tumor-free” rate of 4 per cent and 15 were treated by closed surgery and 
radon with a corresponding rate of 7 per cent. 

Infiltrating carcinoma, grades 2 and 3: Of the 350 patients, 78 were treated 
by radon alone with a 5-year “tumor-free” rate of 12 per cent; 129 were treated 
by open surgery without radiation with a corresponding rate of 16 per cent; 80 
were treated by open surgery and radon with a 5-year “tumor-free” rate of 24 
per cent; 47 were treated by closed surgery alone with a corresponding rate of 4 
per cent, and 16 patients were treated by closed surgery and radon rath a corre¬ 
sponding rate of 6 per cent. 

Thus, while for patients with papillary and infiltrating carcinoma, grade 3, 
and infiltrating carcinoma, grades 2 and 3, higher 5-year “tumor-free” rates 
were observed in patients treated by open surgery and radiation, for nonin¬ 
filtrating papillary carcinoma, grades 1 and 2, the rates were better for patients 
treated by closed surgery and radon. 

B. RADON IMPLANTATION ALONE COMPARED TO SEGMENTAL RESECTION 

ALONE 

1. Survival rates (figure 8 ) 

Two hundred seventy-nine patients with initial carcinoma of bladder were 
treated with radon implantation alone (after biopsy) and 131 by segmental 
resection alone. Some of the patients initially treated by segmental resection 
had similar resection at a later date and some who were originally treated by 
radon had subsequent radon implantation, but none of the patients received 
more than one type of therapy. 

Papillary carcinoma, grade 1: Six patients were treated by segmental resec- 

SURVIVAL RATES 

RADON IMPLANTATION COMPARED TO SEGMENTAL RESECTION 



Fig. 8 
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tiou alone, all were alive at the end of the first year and 4 after five years. Twelve 
patients were treated by radon alone, 10 were alive at the end of one year and S 
after 5 years. As the number of patients treated by segmental resection or radon 
was too small to reach reliable conclusions, survival rates for papillary grade 1 
were omitted from figure 3. 

Papillary carcinoma, grade 2: For 50 patients treated by radon, the one and 
five-year survival rates were 77 and 47 per cent, respectively; for 26 patients 
treated by segmental resection alone the corresponding rates were 90 and 70 
per cent. 

Papillary and infiltrating carcinoma, grade 2: For 77 patients treated by 
radon the corresponding rates were 71 and 32 per cent respectively; for 25 
patients treated by segmental resection alone the corresponding rates were 76 
and 53 per cent. 

Papillary and infiltrating carcinoma, grade 3: For 25 patients treated by 
radon alone, the one and five-year survival rates were 72 and 24 per cent re¬ 
spectively; for 25 patients treated by segmental resection alone the correspond¬ 
ing rates were 52 and 32 per cent. 

Infiltrating carcinoma, grades 2 and 3: For 109 patients treated by radon alone, 
the corresponding rates were 43 and 15 per cent; and for 49 patients treated by 
segmental resection the corresponding rates were 43 and 34 per cent. 

Thus in general the overall rates were better for patients treated by segmental 
resection alone than by radon implantation alone. 

2. Five-year “tumor-free” rales (figure 9) 

There were 249 patients who had a single radon implantation and 135 who 
had a single segmental resection. None of the patients had any other form of 
treatment for at least six years after the initial therapy. 

Papillary carcinoma, grade 1: For 14 patients treated by radon, the 5-year 

FIVE - YEAH "TUTOR FREE" SURVIVAL AFTER SHtCLE TREATMENT 
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“tumor-free” rate was 50 per cent; for 7 patients treated by resection alone the 
corresponding rate was 57 per cent. 

Papillary carcinoma, grade 2: For 57 patients treated by radon the rate was 
39 per cent; for 21 patients treated by segmental resection alone the rate was 57 
per cent. 

Papillary and infiltrating carcinoma, grade 2: For 76 patients treated by radon 
alone the rate was 25 per cent; for 27 patients treated by segmental resection, 
the rate was 33 per cent. 

Papillary and infiltrating carcinoma, grade 3: For 24 patients treated by 
radon alone the rate was 21 per cent; for 27 patients treated by segmental re¬ 
section the rate was 19 per cent. 

Infiltrating carcinoma, grades 2 and 3: For 78 patients treated by radon alone, 
the rate was 12 per cent; for 53 patients treated by segmental resection the 
rate was 19 per cent. 

Thus, on the whole, the rates were better for those treated by segmental 
resection than by radon implantation. It should be emphasized that the number 
in some of the categories is small. 


SUMMARY 

An effort has been made to compare the survival rates of patients with various 
types of carcinoma of bladder treated by radon with those treated by surgery. 
While patients treated surgically seemed to fare better on the whole than pa¬ 
tients treated by radiation, caution is urged in the interpretation of the results 
as the numbers in each category are too small and the factors which led to the 
decision as to the type of therapy are unknown. The problem deserves com¬ 
prehensive study. 

The author wishes to express appreciation to Drs. Archie L. Dean and William 
P. Herbst of the Registry Committee; Dr. Harold Dorn of N.I.H. and Dr. E. L. 
Hamilton of O.T.S.G. for critical review and suggestions; and to Mrs. Mardelle 
Clark Reynolds for advice on interpretation of statistical data. 
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A RADICAL OPERATION FOR THE CURE OF INTRACTABLE 
STRICTURE OF THE MALE URETHRA 

ARTHUR B. CECIL 

Surgeons have long hesitated to cut into the pendulous urethra for any pur¬ 
pose due to tire great difficulty encountered in the past hi closing fistulas of that 
portion of the urethra. Because of this, strictures of the pendulous urethra have 
heretofore been treated almost entirely by dilatation and by internal urethrot¬ 
omy, even though these procedures offered no possibility of permanent cure. 

I shall limit my discussion to an operation which I devised for the radical 


A. B. 



Fio. 1. A, stiictuied penile urethra has been excised. B, proximal and distal ends of 
urethra are sutured to skin edges, and skin closed along ventral surface. 

cure of intractable strictures of the pendulous urethra. Johanson has lecentiy 
published an article on the surgical treatment of strictures of the pendulous 
and deep urethra. In the treatment of strictures of the pendulous urethra 
Johanson divided the strictured portion of the urethra on its ventral surface, 
and sutured the skin to the edges of the divided strictured urethra. The urethra 
was later constructed by the second method of Duplay. The work of Johanson 
in transplanting skin of the scrotum to deeper portions of the urethra, and the 
excision methods as practised by Hamilton Russell and others for the cure of 
strictures of the deeper portions of the urethra, in my opinion will require more 
study. Thus, the transplantation of hair-bearing skin from the scrotum to form 
a part of the deep urethra will as certainly create urethral calculi as it did in 
the Bucknall operation. 

In 1936 I described an operation for the construction of the urethra in hypo¬ 
spadias, and in 1946 I published an article in which I applied the technique of 
this operation to the cure of fistulas of the pendulous portion of the urethra, and 
stated that this operation would cure defects of the urethra no matter of what 
degiee. It then occurred to me that, in intractable strictures of the pendulous 

Read at annual meeting, American Association of Gcnito-Urinary Surgeons, Pebble 
Beach, Calif May 23-25, 1955. 
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Fig. 3. A, incision made through skin to construct uiethra over catheter, an incision 
has been canied down midline of scrotum for distance equal to pemle incision B, urethra 
has been constructed over catheter; tissues have been dissected back on scrotum C, penis 
sutured down to scrotum using continuous 000 catgut suture Skin of penis is then sutured 
to skin of sciotum with interrupted deimal suture^. 
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urethra, there would be no difficulty in replacing the entire portion of a stric- 
tured urethra after excising it. Accordingly, I devised the operation which I 
wish to demonstrate today, the steps of which are shown in figures 1 to 5. The 
postoperative result is shown in figure 6. 

COXCLUSIOXS 

In the future, all strictures of the urethra that require prolonged dilatation 
should be treated by radical surgical methods. A study should be made as to 
the best method of dealing with strictures of the deeper portions of the urethra. 
The operation which I have described offers a perfect cure for all strictures of 
the pendulous urethra. 

1136 W. Sixth St., Los Angeles 17, Calif. 
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CARCINOM I OF THE MALE AND FEMALE URETHRA PATHOLOGY 
AND DIAGNOSIS 

UiCHIE L DEAN 

CUICIXOMA OP 1HC MALE URLTHH V 

Pathology The epithelium lining the male uiethra is composed of many 
layeis of cells Pioximally it closely lesembles the transitional epithelium of the 
bladder with which it is continuous at the internal uiethial orifice Throughout 
the cavernous portion of the canal, the lining cells are columnai while distally, 
in the fossa naviculans, they become flat Although the gieat majority of uiethial 
cancel's in men anse fiom columnai epithelium in the cavernous uietlna, with 
few exceptions, the neoplasms aie composed of squamous cells This is probably 
the lesult of clnonic nutation bringing about squamous metaplasia and malig¬ 
nant degeneration 

Urethral tumors aie commonly classified according to then place of ongin but 
since the anatomical divisions of cavernous, membranous and piostatie uiethra 
are inconsistent with clinical experience, the piesently accepted clinical divisions 
of the urethra foi tumoi location aie penile, bulbomembianous and piostatie, 
lespectively Primaty tumois of the piostatie urethra aie exceedingly raie V 
majonty of the growths develop m the bulbomembianous urethra and involve 
the peinieum Since approximately 20 per cent of the tumors of the penile uietlna 
anse in the fossa naviculans fiorn external virus infections 01 as the lesult of 
congenital meatal strictures and since these growths can be tieated more con¬ 
servatively and have a definitely bettei prognosis, the clinical problem is simpli¬ 
fied by classifying them separately 

Etiology Between 1926 and 1954, 59 patients with uiethral cancels were exam¬ 
ined and treated at the Memonal Hospital Of these patients, 46 were women and 
13 weie men, a latio of neaily 4 to 1 The average age of men when the uretlnal 
cancel is discovered is said to be about 55 years and the age of gieatest incidence 
about 60 years The aveiage age of the Memonal Hospital patients at admission 
was 64 years While predominantly a disease of the elderly, it has been repoi ted 
in a youth of 18 years 

The great majority of urethral cancers arise apparently fiom the effects of 
chronic notation In laie instances no contributing cause can be found About 75 
pel cent of the patients suffered from clnonic uretlnal irritation pioduced by 
lecogmzed strictures, infections or trauma The fiequent association of uiethial 
stnctuies and subsequent cancers at the stnctuie site has long been recognized 
While the majority of observers have found about 50 per cent of uiethral cancels 
superimposed on stnetures, an incidence as high as 76 per cent has been lepoited 
Strictures from straddle injuries aie followed by urethral cancels with especial 
frequency, possibly because they aie composed of so much contracting scat tissue 
that they produce tight stenoses and peihaps because the mucosa of the bulbo- 

Re'ul at annual meeting, American Association of Gcmto Unn irj Surgeons, Pebble 
Beicli Calif Mai 23-25, 1055 
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membranous urethra when chronically irritated more readily undergoes malig¬ 
nant degeneration. 

Gonococcal infections, which in the past gave rise to a large proportion of pre- 
eancerous strictures, seldom have been described as so closely preceding dis¬ 
covery of a tumor as to be a precipitating cause. On the other hand, mixed infec¬ 
tions, largely maintained by strictures, probably play a considerable part in 
producing long-standing urethral irritation. Their frequency and virulence are 
demonstrated by the common occurrence of periurethral abscesses as stricture 
complications. 

The trauma usually mentioned in the etiology of urethral cancers is produced 
by the passage of sounds. I doubt its importance. At any rate, when sounds are 
necessary, most, if not all, of the other causative agents have been present for 
some time. However, there is often a close time relationship between the use of 
sounds and discovery of a tumor. 

The most common tumor of the penile urethra is the delicate papilloma which 
usually arises from the distal 2 cm. of the fossa navicularis. These benign growths 
are said to result from virus infections. In a number of tumors of the urethral 
meatus, with no other influence apparent, it has appeared reasonable to ascribe 
considerable etiological importance to the repeated trauma of the urinary stream 
impinging on the mucosal rim of the stenosed meatus. The effects of such irrita¬ 
tion in the penile or bulbomembranous urethras have not been recognized. 

Except for the unusual direct extension of a bladder tumor along transitional 
epithelium to the posterior urethra, no urethral cancers have been described as 
possibly resulting from the chronic irritation of cancerigenic substances in the 
urine. This is noteworthy since tumors of the ureter and the bladder follow tumors 
of the kidney pelvis so regularly as to be expected. The rarity of urethral cancers 
in patients with pre-existing tumors of transitional epithelium suggests that the 
mucosa of the urethra may be more resistant to chronic irritation from canceri- 
gens in the urine or that the urine remains in contact with urethral mucosa for 
too short a time to initiate changes. However, the fact that tumors in an other¬ 
wise normal urethra may occur in patients with no evidence of disease in the 
upper urinary tract could be interpreted as evidence that urethral mucosa may 
be extraordinarily sensitive to irritants in the urine. Possibly the rapid and 
forceful passage of urine containing crystals may subject the normal urethra to a 
form of irritation absent in the upper urinary tract. Such possibly far fetched 
speculation appears permissible because it is likely that all of the influences pro¬ 
ducing urethral cancers are, as yet, unknown. 

After years of chronic urethral irritation, usually from obvious causes but oc¬ 
casionally without any preceding disease, the cancer begins to grow. It expands 
and infiltrates, destroying the urethra in its progress and invading the peri¬ 
urethral tissues and the corpora cavernosa. 

The literature repeatedly contains the statement that urethral cancers remain 
localized for a long time. It is true that as a group squamous cancers do not 
metastasize as early in their development as certain other tumors but the length 
of time a specific neoplasm remains localized is difficult to measure because one 
rarely knows just when malignancy first appears. This information in the urethra 
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is seldom appaient The climeian soon leains to place no dependence on a uiethial 
tumoi to iemam localized aftei experience shows the fiequent piesence of metas- 
tases iv hen the tumoi is that recognized 
The male uiethra is uchly supplied with lymphatics Those from the pende 
urethra dram into deep subingunial nodes which commumcate with external 
iliac nodes Lymphatics fiom the bulbomembianous uiethra communicate with 
external iliac and pubogluteal nodes, while those of the prostatic urethra unite 
with the othei lymph vessels of the piostate and diam into a cephalad gioup of 
external iliac nodes It is evident, therefore, that lymph boine metastases fiom 
urethral tumois aie likely to be inaccessible to cluneal investigation unless ex¬ 
posed suigically Aftei tumois glow from the uiethra into the cavernous tissues, 
widespiead dissemination through the bloodstream may occur 

Symptoms There are no precancerous symptoms 01 characteristic eaily symp¬ 
toms of uretlual cancers in men Foi a consideiable time the clinical picture is 
that of stucture When the tumor produces symptoms, it is well advanced Pam 
duiing elections is one of the earliest symptoms and a sticking, burning pain 
during unnation soon ensues Following ulceiation of the giovvth, a seiosangumous 
urethral dischaige having the offensive odoi of necrosis is likely to develop 
A cancel must be suspected when the patient lepoits that his accustomed 
tieatment with sounds was followed by unusually active bleeding which con¬ 
tinued foi a longei time oi that his stnctuie closed unusually soon following dila¬ 
tation Not mfiequently, dosuie of the uiethra is complete Sometimes spon¬ 
taneously, moie often aftei the passage of sounds, a painful, inflamed, indurated 
area may appeal in the periurethral tissues external to the stnctuie If this is 
incised to diam a periurethral abscess, grumous material lather than pus may be 
evacuated and a lapidly growing, fungating tumoi develops around a fistula Be- 
foie this event, 01 soon afterwaid, if the giovvth is in the penile urethra, subin- 
guinal nodes may become palpable 

When a uiethral tumoi is not pieceded by a stnctuie, the eaihest symptom 
may be a spontaneous blood-tinged urethral discharge Aftei such a growth be¬ 
comes obstiuctive, dilatation is likely to cause unusually active bleeding because 
the constiiction is produced entirely by delicate and highly vascular tissue 
Tumois which arise in the fossa naviculans are usually discoveied by the 
patient himself He is often led to examine the canal by observing that his uri¬ 
nary stieam has become slower or that it has assumed an unusual shape Tumois 
which anse at the edges of the meatus appear at first as insignificantly small 
sores They grow slowly but steadily in spite of treatment with home remedies 
See figuies 1 to 4 

Diagnosis In the writer’s experience, the diagnosis of urethial tumors in men 
is usually easy because, with few exceptions, at the time of examination the dis¬ 
ease is fai advanced Such self evident diagnoses, however, are of little more 
than academic interest because, with the exception of tumors of the meatus and 
fossa naviculans, practically all of these patients are incuiable On the other 
hand, the discovery of uiethral cancels sufficiently eaily for treatment with a 
fair chance of a cuie is exceedingly difficult and it seldom has been accomplished 
Each patient with urethral obstiuction must be examined with lively aware- 
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Fig. 1. A, epidermoid carcinoma of urethra, grade 3. B, metastasis in lymph node from 
primary tumor shown in d. 



Fig. 2. A , primary carcinoma at urethral meatus. Patient observed this small sore grow¬ 
ing gradually for 6 months. B, innocent appearing lesion shown in A proved to be squamous 
carcinoma, grade 3, as shown in figure 1, .1, 
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ness that he may have a cancer. This is essential not only because early recogni¬ 
tion of the tumor requires that special tests be performed but also because one 
must avoid certain common measures which could aggravate the disease 

The diagnosis of a urethral cancer must be established by microscopic examina¬ 
tion of material from the growth. Biopsies from fungating periurethral lesions 
need not be discussed but in order to prevent such disasters, investigation of peri¬ 
urethral induration must be made from within the canal. I know of no successes 
with cytological examinations and doubt whether urethral tumors are generally 
suitable for such investigations. Since most tumors begin to grow proximal to 
strictures, the endoscope seldom approaches them close enough to provide a 
clear view. For the same reason, urethrograms are usually unsatisfactory and, 
for the most part, show only the stricture. On the other hand, tumors growing in¬ 
dependently of strictures can be visualized and adequate specimens can be re¬ 
moved from them with a eystoseopic rongeur. No instrument has been devised 
especially for performing biopsies on urethral tumors but the writer has found a 
ring curette of approximately 3 mm. diameter quite satisfactory for reaching the 
tumors and obtaining scrapings which may be embedded in paraffin and sec¬ 
tioned. About 90 per cent of the tumors prove to be squamous cancers while 10 
per cent aie papillary or transitional cell tumors or adenocarcinomas. Two 
women in the Memorial Hospital group had primary melanomas of the urethra 
but similar growths were not found in men. 

The presence of metustases also should be established by microscopic examina¬ 
tions whenever possible. If the tumor originates in the penile urethra, failure to 
detect adenopathy in subinguinal nodes or failure to find microscopic evidence 
of cancer in enlarged nodes is good evidence but not positive proof that the dis¬ 
ease is localized. Cancers in tile bulbomembranous and prostatic uiethras prob¬ 
ably have metastasized by the time of their discovery, whether or not such ex¬ 
tensions can be found. Excretory urograms may show pressure on the bladder or 
displacement of the lower ureter but only if metastatic pelvic nodes have become 
greatly enlarged. Caieful surgical scrutiny of the external and internal iliac 



Fig. 3. A , primary tumor at nretiir.il meat us involving glims. 11, showing origin near 
meatus of tumor depicted in .1. 


OiU 


ARCHIE L. DEAN 




Pig. 4. A, carcinoma of penile urethra with no preceding stricture or other recognizable 
source of chronic irritation. B, photomicrograph of gross specimen shown in .1 


lymphatics probably is the most accurate way to show extensions of the disease 
through lymphatics but here, as with bladder tumors, there is likely to be at least 
a 10 per cent factor of error due to metastases which are inaccessible or occult. 
Finally, roentgenograms of the chest should be made in a search of blood-borne 
metastases. 

If superficial tumors of a low grade of malignancy have spread from the 
bladder to the prostatic urethra, it is probable that, when found, the disease is 
confined to these organs. Infiltrating bladder tumors spread to the prostatic 
urethra much less frequently but at the time of their discovery, metastasis is 
likely. 


CARCINOMA OF THE FEMALE URETHRA 

The female urethra is a canal 2.5 to 4.0 cm. in length. It represents only the 
proximal portion of the male urethra. The posteiior wall, except in its most 
proximal portion, is intimately connected with the anterior wall of the vagina. 
The external orifice lies between the labia minora. Local expansion and infiltra¬ 
tion of a urethral cancer, theiefore, invade these structures early with produc- 
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tiou of the usual vulvourethial tumoi The epithelium lining the canal, m its 
proximal poition, is tiansitional m type, continuous with that of the bladdei, 
distally it becomes squamous. This junction of columnar and stratified squamous 
epithelium, like that of the lip and anus, constitutes an area pecuhaily subject 
to malignant degeneiation The submucosa of the wall of the uiethra is highly 
vascular. It is also richly supplied with lymphatics. These have teimmations 
similai to those of the membianous and piostatic portions of the male uiethia, 
passing to lelatively inaccessible hypogastnc nodes, to the medial suprafemoial 
nodes of the external iliac gioup and to the uppeimost nodes of the external 
iliac group The lymph vessels of the uietliiovagnial legion and labia minora 
anastomose and pass to the superficial submguinal nodes Involvement of these 
leadily palpable nodes m the female, thetefore, is evidence of consideiable local 
tumor spiead and piobable involvement of nodes m the pelvis, wheieas in cai- 
unonm of the penile uiethra, it usually indicates the earliest metastasis 

See figure 5. 

Etiology. The aveiage age of women at the time of discoveiy of a uiethial 
tumor is said to be about 52 ycais, m the Memonal Hospital gioup it was 57 
While there may be gieat differences m age between the youngest and the 
oldest patients (in this series they weie 35 and 75 years, respectively), the 
majority of the women were well beyond the menopause. Piactically all weie or 
had been marued, the gieat majouty, but not all, had had ehildien. The past 
histones of women with urethral cancels showed no unusual featmes noi, pie- 
vious to the onset of symptoms, were theie significant references to the gemto- 
unnaiy tiact. 

As in men, uietlnal cancels m women have been attributed to chiomc nutation 
and there is no reason to minimize the impoitance of this agent Howevei, m 
women, it is likely to be inoie difficult to lecogmze the causes of chiomc nutation 
which in a given patient pioduces a uietlnal cancel Possible causes aie numer¬ 
ous, such as gonococcal and luetic infections and lymphogianuloma veneieum 



Fig 5 PnniarJ mclanorai of fcmile urcthri 
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Each of these may induce stenosis of the canal which further augments irrita¬ 
tion. Mixed infections in congenital or acquired diverticula also are potent sources 
of both subacute and chronic urethritis. Birth injuries may leave changes such 
as strictures or eversion of the urethral mucosa which are recognized sources of 
chronic irritation and have been known to precede cancers. Bladder tumors in 
women seldom extend spontaneously into the urethra. Furthermore, urethral 
tumors in women rarely have been observed in individuals who have had tumors 
of transitional epithelium in the kidney, the ureter, or the bladder which could 
be attributed to the chronic irritation of cancerigens in the urine. 

After a period of years during which the urethra has been subjected to the 
various types of irritation mentioned and perhaps also to other influences as yet 
unrecognized, a cancer or some other manifestation of chronic irritation may 
appear. The most common of the noneancerous changes are granular urethritis 
and productive lesions such as caruncles, papillomas and polyps. Recognition 
of any of these conditions calls for their prompt eradication and correction of 
the condition which produced them because their presence indicates that the 
factors which may produce a cancer have been in operation for some time. 

In studying the etiology of urethral cancers in women, one is struck by the 
frequency of definite manifestations of chronic urethral irritation and the scarcity 
of urethral cancers and by the number of established urethral cancers in patients 
who described no previous urethral complaints. 

Symptoms. Women may experience many symptoms from urethral cancers but 
hardly any occur before the growth is well established. There may be frequency, 
nocturia, urgency and intermittent, burning, terminal dysuria. Later there is 
likely to be dyspareunia, intermittent blood-tinged discharge, a slowing of the 
urinary stream, gradually increasing incontinence and finally greatly increased 
urinary difficulties, pain in the lower abdomen and complete retention. When 
the sequence of symptoms was clear, complete retention occurred about six 
months after the onset of frequency and nocturia. While individuals may seek 
relief from any of these symptoms, an unfortunately large proportion of patients 
were first examined when in complete retention. An occasional patient visited a 
physician after discovering a mass in the vulva and others some time after find¬ 
ing enlarging inguinal nodes. 

Diagnosis. When discovered, urethral cancers in women usually appear as 
dark red productive lesions growing from the urethral meatus. There may be an 
exuberance of tissue to form a rosette 1 cm. or more in width. On the other hand, 
the meatus may be only slightly pink and swollen or a growth may protrude from 
within the canal while its rim is apparently uninvolved. The labia minora may 
appear distorted by contractures without abnormal changes in color or they 
may be destroyed by the spreading ulcer. Palpation shows more accurately the 
nature of the disease and its extent. The urethra usually is densely indurated and 
the common vulvourethral involvement can be felt radiating from the urethra 
for varying distances. Vaginal examinations usually are painful and the orifice 
may be stenosed. A relaxing anesthesia, therefore, and a rectal approach may 
be necessary when examining the pelvis for enlarged nodes. Subinguinal lymph 
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Socles usually are enlarged; to determine whether or not they are cancerous 
requires special investigation. 

* Endoscopic examinations are feasible with cancers of the female urethra al¬ 
though a traumatizing preliminary dilatation often is necessary. An ulcerating 
growth usually is seen and perhaps palpation against the instrument may out¬ 
line the lesion more clearly. The most encouraging pictuie shows the growth 
^limited to the distal urethra and thus possibly amenable to successful treatment, 
jfjjlt is interesting to note that hypertrophy of the bladder musculature sufficient 
jjto produce trabeculation has been a common finding. Excretion urograms fre- 
quently show ureteral obstruction. 

\ The diagnosis of cancer of the female urethra must always be established 
: by the microscopic examination of adequate tissue from the lesion. As in the 
] male, the great majority prove to be squamous cancers. Tumors of grades 2 and 
Ji 3 predominate and different grades of malignancy may be represented in dif- 
J ferent portions of the same growth. A small proportion are papillary tumors, 
adenocarcinomas, polypoid tumors or mucoid tumors. Two patients in the 
p Memorial Hospital series had primary melanomas. The true nature of inguinal 
t adenopathy also should be proved histologically although extensive metastatic 

* disease may exist deep in the pelvis without demonstrable involvement in the 
f groins. 

f Among other important reasons for accepting only the positive biopsy as evi- 
/ dence of a urethral cancer is the difficulty of differentiating the neoplasm from 
( productive lesions by clinical means. This is especially true of the urethral 
< caruncle which is a benign vascular tumor which usually grows from the posterior 
1 wall of the urethra near the meatus. Caruncles may produce a burning pain, 
i painful urination and bleeding. Caruncles do not invade the vulva nor do they 
" infiltrate the wall of the urethra. Nevertheless, without a biopsy caruncles may 
t be mistaken for cancers, cancers may be mistaken for caruncles, or cancers and 

• caruncles may coexist with the malignant lesion masked by the benign. 
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THE TREATMENT OF URETHRAL TUMORS 
R. H. FLOCKS 

From the Department of Urology, University Hospituls, Iowa City, Iowa 

The treatment of urethral tumors will vary according to the sex of the patient, 
the location of the tumor, the local extent of the tumor, histological type of the 
tumor, and the presence or absence of metastases which may travel not only 
along the lymphatics, but also along the blood channels (fig. 1). Since primary 
cancer of the urethra, in both the male and female, is rare, and presents many 
variations, both in histology, location, and extent, generalizations with regard 
to therapy are difficult and individualization of therapy is necessary (table 1). 

A study of the majority of the reported cases of male urethral tumors indicates 
that the armamentarium used for therapy has been 1) surgical excision or de¬ 
struction of the tumor; 2) local application of some form of irradiation; 3) treat¬ 
ment of the lymph nodes; 4) palliative therapy. It has also very definitely shown 
that the problems posed and the results obtained are definitely related to the 
location of the tumor. Tumors arising in that portion of the urethra distal to 
the bulbous portion have apparently been recognized earlier, have posed les: 
problems of therapy and yielded significantly better results than those arisinj 
in the bulbous, membranous or prostatic urethra (table 2). 

From a review of the reported cases it would seem that about a third of tin 
carcinomas of the urethra arise in that portion of the urethra which is distal b 
the bulbous portion. Surgical removal or destruction is the treatment of choic 
when the tumor is present in this locale. Of the 65 collected cases reported b; 
ICreutzmann and Colloff, 1 35 were cured. The type of therapy in these 35 is out 
lined in table 3. It will be noted that surgical removal of the involved area eithe 
alone or in conjunction with irradiation and removal of the regional lymph node 
was carried out in 33 of the 35. Radiation alone was used in 2 of the 35. In 
instances the regional lymph nodes were removed in addition to local removal c 
the tumor. In one instance radiation of the regional lymph nodes was carrie 
out, and in two instances local radiation plus surgical excision was carried on 
locally. Emasculation has been described as part of the surgical therapy in turnc 
of the anterior urethra. It is rarely indicated except with extensive local involve 
ment of the skin and scrotum, and the probabilities are that when this is neces 
sary, the tumor is inoperable. In Hotchkiss’ 2 report of 5 cases involving thi 
portion of the urethra, the results of local surgical removal were poor. It : 
probable because of his report of the high incidence of lymph node involvemei: 
that surgical therapy was applied relatively late in the course of the disease. 

Only 2 cases of tumor involving the penile urethra were seen in the Universit 
Hospitals in the 20-year period between 1935 and 1955. Both of these presente 

Read at annual meeting, American Association of Clenito-Urinary Surgeons, Pebbi 
Beach, Calif. May 23-25, 1955. 

1 Kreutzmann, H. A. R. and Colloff, B.: Primary carcinoma of the male urethra. Arcl 
Surg., 39: 513-529, 1939. 

an( t Amelar, R. A.: Primary carcinoma of the male urethra. J. Urol 
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VENOUS DRAINAGE - MALE URETHRA 


Fig 1 Note profuse venous drainage from urethri in both sexes 


Tahll 1 Tumors of the urcllna Factors influencing theiapy 


I Local extent —Breakdown of continuity of urethra especially is evidenced by ibsccss 
formation, infection, local rapid extension in new fisciil plane 
II Histological malign incy 

III Location 

a) Penile uiethri 

b) Bulbous urethra 

c) Mcmbianoub and piostitic u re tin i 

IV Metastasis 

a) Lymphogenous 

b) Hem itogenous 
V Other findings 

Due to local disease 
Due to gcnenl disease 


papillary tumois which responded welt to destruction by coagulation No other 
treatment was earned out and the lesults weie good, cute* being obtained See 
figuie 2 

It would seem theiefore that the basic theiapy of tumois involving the penile 
uiethia is suigital destiuction In most instances, because of a possibility of in¬ 
vasion of the coipoia cavernosa, paitial oi ladical penile amputation with the 
constiULtion of a peuneal uiethrostomy is indicated Local nradiation has lately 
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Table 2. Treatment of carcinoma of the urelhia 


1. Surgical removal 

2. Coagulation after exposure 

3. Management of the lymphatics 

a) Embolic phenomenon (Willis) 

b) Anatomical considerations 

1) The network continuous with prostate and bladder 
b) The presymphyseal nodes 

3) The inguinal nodes 

4) The pelvic nodes 

c) Retrograde and irregular spread—possibility of blockage by infection reaction 

d) Surgical removal 

e) Radiation therapy 

4. Local destruction by radiation therapy 

Radium needles, radon seeds, radium pack, isotopes 

5. Palliative 


Table 3. Tumors of the penile urethra (collected series, Kreutzmann and Colloff 1939) 

Total 65; recovered, 35 


Treatment in the 35 that recovered: 

Radical amputation + adenectomy S 

Extirpation of urethra + adenectomy 1 

Amputation alone 20 

Extirpation of urethra alone 1 

Radiation alone 2 

Amputation + radiation 2 

Extirpation of urethra + x-ray to glands 1 
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Fig. 3. Exposure of penile uiethra for coagulation treatment of superficial tumor. 
Closure after several months of observation may be carried out by Johanson technique. 



Fig. 4. Note bridge of skin which can be utilized to construct new urethra. Young's 
technique effects direct anastomosis between membranous and penile urethra. 

been used and upon logical grounds is not so sure of destroying the lesion as sur¬ 
gery or cautery. The latter can be performed extensively through a temporary 
urethrostomy with later reconstruction of the urethra by a modification of the 
technique of Johanson 3 for extensive stricture of the urethra (fig. 3). 

Tumors involving the bulbous, membranous and prostatic portion of the 
urethra make up at least two-thirds of the primary cancers of the male urethra. 
A small portion of these, however, do not extend posteriorly to any great extent 
and involve mostly the more distal portion of the bulbous urethra. These may be 
considered separately and are almost as accessible to surgical therapy as the 
tumors in the more distal portion of the urethra. The operation described by 

3 Johanson, B.: Reconstruction of the male urethra in strictures. Acta Chir. Scandinav., 
Supp. 176, 1953. 
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Tvble 4. Catcinoma of male urethia: University of Iowa Hospitals, 1935-1955 


No. 

Case 

Location 

Treatment 

Result 

1 

J. G. 

Anterior 

Coagulation 

“Cuied” 

2 

K. J. 

Anterior 

Coagulation 

“Cured” 

3 

M. C. 

Prostatic 

Coagulation 

Death 

4 

S. H. 

Bulbous perineal ex- 

3000 R-irradiation S.P. 

Death 



travasation 

cystostomy 


5 

J. P. 

Bulbous perineal ex- 

Radical wdthcolostomy; nodes 

Died postopera- 



travasation 

not involved 

tively 

6 

W. W. 

Bulbous 

Loeal excision 

“Cuied” 


Table5. Tumot s of bulbous, membianous, and p> ostatic urethra (collected seiies, K> eutzmann 

and Colloff 1939) 

Total, 77 cases; 9 recovered 


Treatment in the 9 that lecoveied: 

Emasculation + adenectomy 1 

Amputation + adenectomy 1 

Amputation + adenectomy + x-ray 1 

Excision of urethra + adenectomy ^ ^ ‘‘ v y -> 4 1 

Amputation—radical v ' 1 

Resection of urethra + cystostomy 1 

Amputation of penis + cystostomy 1 

Resection of urethra + x-ray to glands 1 

Excision of growth + local tadium 1 


Young 4 consisting essentially of a dissection of the bulbous urethra and the ad¬ 
jacent corpora with anastomosis of the distal anterior urethra to the membranous 
urethra is an example of the type of operative procedure which can be carried 
out in the smaller lesions located in this area. Essentially the same type of 
operative procedure was performed in the one case involving the distal portion 
of the bulbous urethra which occurred in our series (fig. 4). In this case resection 
of the urethra was accomplished leaving a perineal urethrostomy and a bridge of 
skin which could be used later for reconstruction of the urethra should the patient 
so desire (table 4). 

When the more proximal portion of the bulbous urethra is involved or the 
membranous portion is involved, much more radical local procedure is necessary 
if a satisfactoiy excision of the local lesion is to be accomplished (table 5). 
Lesions involving the membranous urethra almost invariably extend through 
the urethral wall and will necessitate extensive removal of the bulbous urethra, 
the entire membranous urethra and the surrounding structures involving the 
superficial and deep layers of the triangular ligament and the structures between 
them. An operative procedure such as described by Uhle 5 or Goodwin 6 is indi- 

4 Young, H. H.: A new* radical operation for carcinoma of the bulbous uiethra. Surg., 
Gynec. & Obst., 68: 77-S6, 1939 

5 Uhle, C. W. and Holfelner, E. D.: Treatment of carcinoma of male uiethra by radical 
surgical infrapubic lemoval J. Urol , 68: 302, 1952. 

6 Kaufman, J. J. and Goodwin, W. E.: Carcinoma of the male urethra: One stage suigical 
treatment by radical peiineal excision and lectal transplantation of the divided tiigone. 
Surg , Gynec. & Obst , 97: 627-632, 1953. 
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Fig. 5. Anatomical factors associated with removal of bulbomcmbranous uiethra. A, 
perineal portion of incision. Note use of O'Conor shield for aid in localizing rectum. B and 
C, separation of rectum is carried out as for perineal prostatectomy. D and E, anatomical 
featuies of triangular ligament and its contents. These must be removed and bleeding 
controlled. F, appearance after such removal with piostate also removed. Remainder of 
bladder can be used for cystostomy drainage or can be removed from above when pelvic 
lymphatics are treated. 

cated as far as the local removal of the tumor is concerned (fig. 5). Certainly 
coagulation through an external urethrotomy is of no avail, and in cases involv¬ 
ing the prostatic urethra, local transurethral resection and coagulation except 
in very superficial tumors will not give satisfactory results. In one of our cases, 
the tumor arose primarily in the prostatic urethra and transurethral resection 
and coagulation of the tumor were carried out. No irradiation therapy followed 
this treatment, and it did not result in cure. It would seem that radical prostatec¬ 
tomy and urethrectomy with local lemoval of the regional lymph nodes would 
be the tieatment of choice, and if such a radical procedure is not indicated, then 
local transurethral coagulation with intraurethral irradiation of some type 
should be done. Prostatectomy would not ordinarily suffice in these cases because 
the membranous urethra is usually involved, necessitating its removal together 
with the bulbous urethra in one mass. Diversion of the urine is effected by supra¬ 
pubic cystostomy, cutaneous ureterostomy, or ureterocolostomy'. 

Radiation therapy for the local destruction of carcinoma of the male urethra 
has rarely been used. It was not used at all in any of our 6 cases. It was only 
used three times for tumors of the anterior urethra and four times for those cases 
involving the posterior urethra in the series collected by Ivieutzmann and Coi- 
loff. In two of these it produced satisfactory local destruction of the tumor, but 
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as I have indicated previously, logically it would seem that surgical removal can 
accomplish more and with greater certainty than local irradiation. Irradiation 
may be of value as an adjunct, however, in selected situations. 

Before considering the management of the lymphatics, it is well to describe 
some points with regard to the lymphatic spread of cancer emphasized by Willis 7 
in his studies of this subject. He states, “The spread of cancer cells by their 
growth as cords in the lumina of lymphatics is an unusual phenomenon in cases 
of operable cancer, and when it does occur the permeation is generally only of 
microscopic extent. In other words for operable cases of cancer, embolism is the 
only important type of lymphatic spread. Even in advanced cases with multiple 
glands affected, it is likely that embolism from gland to gland is largely respon¬ 
sible for the affected glands which may at first be discrete and unconnected. 
Later, however, adjacent glands become bound together by tumor-occluded 
lymphatics and infiltrated, extracapsular tissues.” The second point which he 
makes is also of importance in consideration of the operability of the tumor: 
“Extensive lymphatic permeation is rarely or never a simple centrifugal process, 
but depends on confluence of separate zones of permeation from subsidiary foci 
in regional nodes established by metastases.” These principles are useful in 
consideration of the type of operative procedure to perform with regard to the 
lymph nodes. Large masses of nodes mean retrograde lymphatic permeation and 
embolization with practical certainty of inoperability. On the other hand, 
local apparent operability may be associated with embolism to regional nodes 
which may satisfactorily be removed without block dissection to the original 
tumor. In other words, it would seem perfectly logical in instances involving 
cancer of these areas where local infection with infected regional lymph nodes 
ma 3 ’- play a great part in confusing the issue with regard to involvement of the 
regional lymph nodes and in the repair of the wound following removal of these 
lymph nodes, to simply remove the tumor locally first and at a secondary stage 
after the local operative wound has healed to remove the regional lymph nodes. 

The lymphatics 8 of the male urethra consist essentially of a lymphatic capillary 
network which extends throughout the entire length of the urethra developing 
from behind forwards. This is particularly abundant in the region of the fossa 
navicularis. These lymph vessels, according to Sappey, are united by multiple, 
transverse and oblique anastomoses. The network is continued posteriorly with 
that of the ejaculatory duct and the bladder, and anteriorly with that of the 
penis. This network empties into a group of collecting trunks which Poirier 
and Cuneo divide into four groups, those of the glans, those of the pendulous 
portion of the urethra, those of the bulbomembranous portion of the urethra, 
and the prostatic portion. Let us note before going ahead with the description 
of the various collecting trunks and the location of the regional lymph nodes 
that this capillary network may be the pathway for spread posteriorly from the 
more anterior portion of the urethra of tumor by local extension when collecting 
trunks leading to the inguinal nodes are blocked not only by tumor but also by 

7 Willis, R. A.: Pathology of Tumours. St. Louis, Mo.: The C. V. Mosby Co, 1948. 

8 Tobias, M. J.: The Anatomy of the Human Lymphatic System. Ann Arbor, Mich.: 
Edwards Bros. Inc., 1938. 
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Fig. G. A, lymphatics of penile urethra. Note particularly presence of presymphyseai 
nodes._ (After Testut.) B , lymphatics of bulbous ami posterior urethra in male. Note 
extensive dlaiuage to piesacral nodes and nodes along external and internal iliac arteries. 

the results of extensive infection. It then may well be that the tumor cannot 
spread by embolism to the regional nodes and must spread posteriorly, and there¬ 
fore spread upward along the prostatic urethra, the base of the bladder and 
about the bladder into the pelvis. 

The urethral collecting trunks in the region of the glans traverse the urethral 
wall on each side of the frenulum and are continuous with the collecting trunks 
of the glans which ascend along the prepuce to terminate with the latter. These 
form three or four dorsal collecting trunks which are carried backward (as illus¬ 
trated in figure G, A) under the fascia and along the deep dorsal vein towards the 
root of the penis. At the root of the penis they may terminate in a presymphyseai 
lymphatic plexus where there may be several intercalating nodules. From this 
plexus the lymphatics spread laterally to the region of the femoral canal empty¬ 
ing into the inguinal nodes. 

The collecting trunks of the penile urethra appear on the inferior surface of the 
penis, soon around the corpora cavernosa and then travel with the collecting 
trunks of the glans terminating, as described above, in superficial inguinal, deep 
inguinal, femoral and even in the iliac nodes. 

The collecting trunks of the bulbomembranous portion of the urethra may be 
divided into three groups of collecting vessels. One of these emerges from the 
superior surface of the bulbous portion of the urethra and follows the course of 
the urethral artery or the artery to the bulb and in this manner reaches the 
trunk of this blood vessel. The second collecting vessel ascends behind the sym¬ 
physis pubis to terminate in the medial retrofemoral node. The third collecting 
vessel comes chiefly fiom the membranous portion of the urethra and is carried 
from below upward in front of the prostate and bladder and unites with the 
lymphatics from the inferior part of the anterior vesical wall, terminating in 
the retrofemoral and iliac lymph nodes. The lymphatics from the prostatic 
portion of the urethra are similar to those of the prostate and are illustrated in 
figure 6, B. It will be noted particularly that one group involving the apex of 
the prostate in the membranous urethra passes posteriorly to follow the vessels 
through Alcock’s canal back to the hypogastric nodes. 

Taking into consideration the underlying general principles of lymphatic 
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metastases, as described by Willis and others, and the anatomical considerations 
of the lymphatic spread from the various portions of the urethra, as just reviewed, 
how are we to manage the problem of the lymphatics in these patients? 

It is obvious, as emphasized by Hotchkiss, and also according to the studies of 
Willis, that a locally operable lesion may be completely removed surgically and 
yet have embolic involvement of the regional lymph nodes. In the anterior 
portion of the urethra involving primarily the pendulous, glandular and distal 
portions of the bulbous urethra, the lymphatic drainage for all practical pur¬ 
poses is primarily the nodes in the inguinal region and in the region of the femoral 
canal. Local surgical excision of the lesion, followed by block dissection of these 
regional lymph nodes on both sides, either at the same time as the original opera¬ 
tive procedure is carried out, if very little infection is present, or as a secondary 
procedure following complete healing of the original lesion may be carried out in 
individual cases. It might be wise at the time that this procedure is carried out, 
to remove or at least study the iliac nodes lining the pelvis and the hypogastric 
nodes, since embolic involvement of some of these nodes may be present and 
they can readily be removed during the operative procedure (fig. 7). 

If the original tumor involves the bulbous and membranous and prostatic 
portions of the urethra, exploration of the iliac and hypogastric nodes and their 
removal if involved are mandatory since more direct drainage to these areas is 
present in such cases, and they cannot be watched clinically. 

When a good deal of local infiltration is present, usually associated with in¬ 
fection, irradiation therapy of the regional lymph nodes should be given serious 
consideration. It may also be of value in those instances where it is quite likely 
that no gross metastases are present, and it would seem that the radical lymph 



fFir;. 7. Diagrams illustrating one type of surgical approach to inguinal and pelvic lymph 
nodes. Xote disposition of inguinal ligament. 
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Table 6. Carcinoma of the female urethra • Treatment and Jesuits by tanous authors 


Author 

Treatment 

No of 
Cases 

No. of 
Cases 
Well 

Fricke & McMillan 

Radiation 

24 

7 

Fricke & McMillan 

Local excision -f- radiation 

11 

8 

Sparks & Parsons 

' Various types 

119 

15 

Taussig 

Radiation 

12 

1 

Taussig 

Local excision + adenectomy 

3 

3 

Taussig 

Local excision alone 

1 

0 

Auer 

Local radiation •+• excision 

14 

6 

Auer 

Local radiation -f- excision + adenectomy 

6 

3 

Iueth 

Local radiation 

3 

3 

Kaplan 

Local radiation 

o 

1 

Kaplan 

Local radiation + local suigery 

o 

2 

Kaplan 

Local radiation + x-ray to nodes 

1 

0 

Ritter 

Radical surgery 

9 

5 

Ritter 

Radiation alone 

11 

0 


Table 7. Carcinoma of the female urethra: Recommended thciapy by tanous authors 
(after Rittci 9 ) 


Radical surgery locally and regional nodes . 10 

Radium -f- local surgery or coagulation + x-ray to nodes . 10 

Radium for primary -f- surgery to nodes G 

Local surgery and radium—nodes? 2 

X-ray theiapy to local and nodes l 

None satisfactoiy 2 


node dissection would not be worthwhile; or in those instances wheie lymph node 
metastases are quite sure to be present and, for one reason or another, operative 
removal is not indicated. Hotchkiss has shown that these tumors are frequently 
fairly radiosensitive, and it may very well be that for all practical purposes, the 
metastases to the regional lymph nodes can be destroyed or their growth slowed 
down tremendously by intensive x-radiation. When one considers x-radiation it is 
important, as can be seen in figure 6, A, to give this therapy, not only to the 
inguinal nodes, but also the hypogastric and iliac nodes and also the nodes in 
the region of the symphysis itself. 

There is some question as to the relative incidence of embolic phenomena and 
metastases to the regional lymph nodes. Hotchkiss feels that this is much more 
common than we are ordinarily given to believe. On the other hand, the results 
of the cases collected by Ivreutzmann and Colloff would seem to indicate that 
marked regional lymph node involvement comes on relatively late in the 
course of the disease. However, for the most part, these cases come to us late 
and therefore serious consideration must be given to the regional lymph nodes 
and lymphatics. 

9 Ritter, D. W.: Primary malignancy of the female urethra. West. J. Surg., 61: 420-420, 
1053. 
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Table S. Carcinoma of the female urethra: University of Iowa Hospitals, 1935-1955 


No. 

Case 

Treatment 

Remarks 

Result 

1 

E. M. 

Local excision 

Local recurrence 
treated with x-ray 

Death 

2 

N. C. 

Radium needles 2736 mg. hrs. 

Local recurrence -f- 
metastasis 

Death 

3 

J. C. 

Local x-ray, 2000 R 


“Cure” 

4 

N. H. 

Local radium + x-ray treatment 2400 R 


Death 

5 

B. H. 

Local x-ray 

Very extensive when , 
seen i 

Death 

6 

R. K. 

Local radium + x-ray 

1 

Very extensive when j 
seen | 

Death 

7 

A. M. 

Radon seeds + x-ray 

No stricture, no incon¬ 
tinence 

“Cure” 

8 

G. T. 

Radium + 8000 R x-ray 

Very extensive when ad¬ 
mitted 

Death 

9 

J. P. 

Radium + x-ray 

Very extensive when ad¬ 
mitted 

Death 

10 

L. A. 

Local excision, coagulation, radium 
+ x-ray, ureterointestinal anasto¬ 
mosis 

Incontinence, lymph 
nodes not involved 

“Cure” 

11 

B. R. 

Local excision + coagulation 

Incontinence 

“Cure” 


Carcinoma of the female urethra is a somewhat more common lesion than 
cancer of the male urethra. Moreover from the recorded experience its prognosis 
seems better than the corresponding lesion in the male which occurs in the bulbo- 
membranous portion of the urethra. Also in contrast to the experience in the 
male, many more of these cases are treated by radiation therapy than by surgery 
(tables 6 and 7). 

Fricke and McMillan 10 describe a group of 35 cases seen at the Mayo Clinic 
from 1918 to 1942. In 26 of these 35, enlarged inguinal nodes were present which 
means that the tumor has infiltrated the anterior vaginal wall. With radium 
alone, of the 35 cases, 14 were treated; two of these survived 5 years. Ten were 
treated with radium and x-ray therapy; five of these survived 5 years. Nine were 
treated with excision and radium; seven of these survived 5 years; and two were 
treated with excision, radium and deep x-ray therapy; one of these survived 5 
years. The survival was approximately 28 per cent. E. W. Riches and T. H. 
Cullen 11 reviewed 28 cases. Ten of these were females and only one survived 5 
years. They believe that distant metastases occur in one-third of all cases, and 
in 5 per cent metastases to the inguinal nodes are present. 

In the 20-year period from 1935 to 1955, eleven cases of primary cancer of the 
female urethra were seen at the University Hospitals (table 8). The following 
forms of therapy were carried out: 1) local excision followed by deep x-ray ther¬ 
apy; 2) insertion of radium needles followed by deep x-ray therapy; 3) local 

10 Fricke, R. E. and McMillan, J. T.: Radium therapy in carcinoma of the female ure¬ 
thra. Radiology, 52 : 533-540, 1949. 

11 Riches, E. W. and Cullen, T. H.: Carcinoma of the urethra. Brit. J. Urol., 23: 209- 
221, 1951. 
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1 ig 8 External appearance of case 1 of our female senes An epidermoid carcinoma of 
urethra which appeared operable Surgical excision was tempered by attempt to maintain 
sphincter control Loc il recurrence and then widespread metastasis 


PER TONEUM u BLADDER 

\ \ / 



URETHRA 

Fig 9 Female urethra Note location of sphincter musculature necessitating its sacri 
fice if radical destiuction of tumor of anj size in this location is to be achieved 

\ ray theiapy alone, 4) radon seeds plus \ lay theiapy, o) local e\cision by the 
use of a high frequency curient followed by \ ray therapy, b) local excision and 
coagulation alone Of these 11 cases, foui have appaiently been cured of then 
tumors One had local destruction of the tumor by means of deep x-iay theiapy 
alone Anothei had local destiuction of the tumor ruth ridon seeds and \ ray 
theiapy The third had local excision followed by radium and x lay therapy 
The fouith had local excision and coagulation alone Tlnee of the four cases 
ended up with incontinence which was tieated m one ease by uieteromtestmal 
anastomosis and m the othei two by suprapubic cystostomy In this series of the 
seven w ho died of the disease, foui had such extensix e cancel at the time they 
first appealed for therapy that it was quite apparent no type of theiapj 
would be more than palliative In the othei three the lesions weie appaientlj 
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operable or apparently destructible. In one local excision was carried out which 
was not done widely enough because an attempt was made to save the sphincter. 
Local recurrence and spread of the lesion followed. It is likely that a more ex¬ 
tensive local excision with diversion of the urinary stream might have led to a 
different outcome. In the other two irradiation was carried out rather than ex¬ 
tensive local removal, again in the hope of saving sphincter control. In both local 
recurrence and metastases occurred (figs. S and 9). 

From a review of our own cases, it would seem that the therapy for carcinoma 
of the urethra in the female falls essentially into the following situations. If the 
lesion is very small and distal to the sphincter, a combination of local excision 
or local radium or radon seed application with deep x-ray therapy to the regional 
lymph nodes offers a good chance for local destruction of the tumor and a cure. 
However, in the majority of instances, this type of lesion is not present and ther¬ 
apy should be essentially the same as that outlined for carcinoma of the male 
urethra involving primarily the bulbomembranous portion. In other words, wide 
excision of the local lesion, diversion of the urinary stream to take care of the 
incontinence, and management of the regional lymph nodes are indicated in 
much the same manner as outlined for those individuals with carcinoma of the 
male urethra. 

Palliative therapy is of course of use only in those instances where curative 
therapy is no longer possible due either to distant metastases or to extensive 
involvement. Palliative therapy consists essentially of diversion of the urinary 
stream by means of ureterointestinal anastomosis, cutaneous ureterostomy, 
suprapubic cystostomy, small doses of deep x-ray therapy to relieve pain, 
chordotomyto relieve pain from spread and metastases and other palliative meas¬ 
ures which might seem indicated in the individual instance. It is of necessity 
highly individualized depending upon the local problem. Its principles are the 
same for tumors occurring in either sex. 

SUMMARY 

In summary, then, the treatment of carcinoma of the male and female urethra 
is described on the basis of results of therapy in the literature, in six male 
cases and eleven female cases seen at the University Hospitals in the period 1935 
to 1955, and the anatomical, pathological and surgical considerations involved. 
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THE EFFECT OF CORTISONE ON THE SPERMATOGENIC 
FUNCTION OF THE HUMAN TESTES 

JAMES H McDOMALD ind norris j hecicel 

Vrom the Department of Urology of The Presbyterian Hospital of Chicago 
m affiliation with the Unuersity of Illinois College of Medicine, 

Chicago, III 

Recent experimental evidence lias shown that cortisone may influence speima- 
togenesis in the laboratory ammal 

Cavallero, Rossi, and Borasi 1 found diminished testiculai weight and a de- 
piession of spermatogenesis in rats treated with I mg of cortisone acetate daily 
for 70 days followed by 5 nig daily for 20 days AntopoF found a decrease in 
testicular size and vaiymg degrees of anest of spermatogenesis m the mouse 
after the administration of cortisone 

Ingle, 5 and Winter, Silber, and Stoerk 4 found that 5 mg. and 3 mg. respectively 
of cortisone acetate daily did not pioduce a significant decrease m weight of 
the adult rat testes Gaunt, 5 as well as Finerty, 5 found a relative, but not actual, 
increase in the weight of the rat testes after cortisone was given They explain 
this as due to the lack of effect of the growth-inhibiting property of cortisone on 
the testes 

Sprague 7 has suggested that coitisone might have weak androgenic effects He 
also feels that cortisone may cause a deciease in human libido 
Wilkins and Cara 5 used cortisone in the treatment of male children with con¬ 
genital adienal hyperplasia They made a study of the testicular biopsies before 
and after therapy and noted that in those children above 7 years of age (bone 
age 13-14 years) there was an increase m spermatogenesis corresponding to 
that of the young adult In the age group of 5 to 7 years (bone age 11 years), 
tieatment caused a general maturation with some spermatid formation, and 
below 5 years of age (bone age 9-10),2 years) little histological change was seen 
To determine the effect of cortisone upon spermatogenesis in adult man, a 
correlative study of seminal fluids and testicular biopsies has been carried out in 
a group of patients given this drug 

Read at annual meeting American Association of Genito Urinary Surgeons, Pebble 
Beach, Calif May 23 25, 1955 

1 Cavallero, C , Rossi, L and Borasi, M Studio sperimentale sugli effetti del cortisone, 
effetti morfologici sulle ghiandale endocrine del Tatto Sperimentale, 101:226-235,1951 
3 Antopol, W Anatomic changes produced in mice treated ruth excessive doses of corti¬ 
sone Proc Soc Exper Biol A, hied , 73: 262-265, 1950 

1 Ingle, D J The biologic properties of cortisone A review J Clin Endocrinol , 10: 
1312-1354, 1050 

1 Winter, C A , Silber, R H and Stoerh, H C Production of reversible hyperadreno 
cortinism in rats by prolonged administration of cortisone Endocrinol , 47. 60-72, 1950 
5 Gaunt It , Tuthill, C If , AntonchaL, N and Leathern, J H Antagonists to cortisone 
An ACTH like action of steroids Endocrinol , 62. 407—123,1953 

e Tinerty, J C Effect of hj per and hypoadrenocortical function on joung fat deficient 
male rats J Clin Endocrinol A. Metab , 14* S23, 1954 

1 Sprague, R G Poner, hi H , Mason H L , Albert, A , Afathiesou, D R , Ilench, 

P S Kendall, E C , Slocumb, C H and Polley, H P Observations on tho physiologic 
effects of cortisone and ACTH lit man Arch Int Med , 85: 199-25S, 1950 

* Wilkins, L and Cara, J Further studies on the treatment of congenital adrenal hyper 
plasm v>itli cortisone V Lffects of cortisone therapy on testicular development J Clm 
Endocrinol A. Metab , 14. 2S7-296, I9W 
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MATERIALS AXD METHODS 

Four patients were selected from a large group with arthritic disease specifically 
requiring cortisone therapy. Because of the high incidence of oligospermia in this 
group, 7 patients with normal spermatozoa counts were selected from the uro¬ 
logical department of a free clinic. 

A complete general history and a specific sexual history were obtained. Each 
man had a complete physical examination. Special attention was given to the 
examination of the external genitalia and prostate. Routine laboratory studies 
were done on each patient as well as special urological examinations when indi¬ 
cated. 

These men were in general good health except for minimal urological disease 
and the disease requiring treatment with cortisone. The age of the patients 
ranged from 33 to 74 years. The examination of the genitalia revealed the testes, 
in most instances, to be normal and the prostate to be enlarged by benign hyper¬ 
plasia in three of the patients. 

Semen specimens were obtained by masturbation in the laboratory after 
abstinence from sexual intercourse for at least 5 daj r s. The specimens were col¬ 
lected in clean, wide-mouth glass containers. The analyses included observations 
on the volume, motility, numbers of spermatozoa (reported in millions per cubic 
centimeter), pH, and morphology. A minimum of three specimens were exam¬ 
ined before treatment and at one to six week intervals during treatment. 

Testicular biopsies were performed prior to treatment and during, or at the 
end of, therapy. The biopsies were unilateral and in the same organ when more 
than one biopsy was secured. The testicular tissue was obtained by incision and 
the material immediately fixed in freshly prepared Bouin’s solution. The sections 
were stained with hematoxylin and eosin and Masson’s trichrome technique. 

The eleven men were given 75 mg. of oral cortisone* daily in three divided 
doses. In addition, 30 gr. potassium chloride were administered daily. 

RESULTS 

Seventy-five milligrams of cortisone were given daily over periods varying 
from 23 to 334 days. After 2 weeks’ treatment, the cortisone was stopped in one 
patient because of hemorrhage in an unsuspected duodenal ulcer. No other com¬ 
plication of treatment was encountered. 

Seminal fluid specimens prior to treatment revealed 2 of the patients to be 
oligospermic. One patient was unable to produce semen specimens. 

The numbers of spermatozoa in the 10 patients securing specimens revealed 
the variabilities during treatment to be not significantly different from the varia¬ 
tion before or after the drug was given. Similarly, there was no significant altera¬ 
tion in the sperm motility or normal morphology during treatment as compared 
to the specimens secured before and after treatment. 

Testicular biopsy was performed on the 11 patients prior to therapy. Biopsies 
were also done on 6 patients during or at the end of the cortisone treatment. In 

* The cortisone acetate (cortone) was supplied for this study through the generosity of 
Merck & Co., Inc., Rahway, X. J. 
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these G patients, histological examination of the presentment and post-treatment 
biopsies levealed no significant change 

No history of alteration of hbido could be elicited fiom the ten potent patients 
CONCLUSIONS 

Coitisone in amounts of 75 mg daily does not alter the spermatogemc function 
of the adult human testes 

There is no significant difference between pretreatment speimatozoa counts 
and those obtained during and after treatment with cortisone 

Theie is no alteration in speimatozoa motility or moiphology produced by the 
treatment with cortisone 

In G patients there was no significant change m the germinal cell elements as 
evidenced by histological examination of testicular biopsies before and aftei 
cortisone therapy 

VODENDUM 

Haddock, Chase and Nelson (J Lab & Clin Med , 41: 608-61-t, 1953) treated 
four adult men with laige amounts of cortisone daily fiom 22 to 36 days, testic- 
ulai biopsies secured before and after treatment showed little morphological 
change Studies of the seminal fluid in two of the men revealed an apparent 
deciease in the number of spermatozoa duung and after tieatment 
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DEPENDENT DRAINAGE VIA THE PERINEUM IN 
RETROPUBIC PROSTATECTOMY 

RICHARD CHUTE and ELWOOD F. IRELAND, JR. 

From the Veterans Administration Hospital, Boston, Mass. 

The operation of retropubic prostatectomy for benign prostatic hypertrophy 
has gained great popularity as it combines the complete enucleation of the ob¬ 
structing tissue and the immediate excellent urinary control obtained by supra¬ 
pubic prostatectomy with a minimum of postoperative hemorrhage and shock, 
and a much more comfortable postoperative course for the patient. How¬ 
ever, in a small but significant percentage of cases this operation has been 
followed by osteitis pubis. This feared complication is serious on acccount of 
the prolonged incapacity and pain which it causes, and is a real potential draw¬ 
back to the operation. 

The prevesical space, also called the space of Retzius, or nowadays the retro¬ 
pubic space, becomes contaminated by urine, which is usually infected, in the 
course of various operations on the bladder and prostate by the abdominal 
route, including retropubic prostatectomy. On account of its dependent position 
and its tough watertight floor, formed by the endopelvic fascia and the pros¬ 
tatic capsule, its only avenue of drainage is upward between the undersurface 
of the symphysis pubis and the anterior wall of the bladder. Consequently, once 
it has been contaminated, its depth and its poor natural “up-hill” drainage tend 
to favor the pocketing of infected material and the spread of infection in the 
loose fatty tissue of this space. The development of such infection can be pre¬ 
vented by proper suprapubic drainage of this space, which is therefore con¬ 
sidered by most operators to be essential whenever this area has been opened 
and contaminated. 1 Sometimes, when the drainage of this space is not adequate, 
infection results, and occasionally a frank abscess forms which extends by 
the path of least resistance upward behind the symphysis pubis to the supra¬ 
pubic wound where drainage takes place. 

Although opinions as to the etiology of osteitis pubis are not unanimous, the 
preponderance of evidence indicates that infection in the prevesical space plays 
an important role. Osteitis pubis was almost unknown before retropubic prosta¬ 
tectomy, and the great majority of cases have followed this operation. 2 In almost 
eveiy case of osteitis two common denominators are present—a urinary infec¬ 
tion exists, and the prevesical space has been opened. For practical purposes, 
in every instance of retropubic prostatectomy the prevesical space is exposed to 
possible infection through contamination with infected urine at the time of 
operation, and possibly later also, if leakage occurs through the suture line in 
the prostatic capsule. If the suprapubic drain is removed prematurely, such 
infection may be left undrained. It is well known that undrained urine, even 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Pebble 
Beach, Calif. May 23-25, 1955. 

1 Chute, R.: A note on drainage of the prevesical space. Trans. New Eng. Branch Amer. 
Urol. Assoc., 193S, pp. 5-S. 

2 Mortensen, H.: Osteitis pubis. J. Urol., 66: 412-117, 1951. 
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"hen it is steule, is nutating to the tissues 3 Also, it has been shown that oxidized 
cellulose and gelatin (oxytel and gelfoam), which sometimes have been used 
to contiol oozing in the pievisical space, aie detrimental to wound healing, 
especially m the presence of infection to which they offer a favoiable medium 4 
The same is true when necrotic tissue is left as a lesult of fulguiation of bleeding 
vessels m oi neai the piostatic capsule One or more of these cncumstances just 
mentioned often occur following letiopubie piostatectomy and fatoi the devel¬ 
opment of inflammation and infection which undoubtedly play a lole m causing 
osteitis pubis. Lavalle and Hamm 5 pioduced impoitant evidence m favoi of an 
infectious etiology when they suigically biopsied the symphyses pubis of 3 
patients with osteitis following letiopubie piostatectomy and, using special 
cultuio methods, recovered Pseudomonas aeruginosa fiom all three biopsies, 
and in addition the Bacillus pioteus m one of the cases Microscopically the 
tissue showed subacute chronic inflammation mvolvmg penosteum, bone and 
caitilage No suppuration was seen, but the piocess suggested infection of low 
virulence and long standing Seveial nerves with advanced degenerative changes 
weie seen Knz 6 also biopsied a case of osteitis following piostatectomy, and 
when he cut down to the bone found pus giving a scanty giowth of Pseudo¬ 
monas, the same organism which Lavalle and Hamm had found On microscopic 
examination also much the same pictuie was seen, the soft tissue showing a 
chrome pyogenic infection, and the bone chi omc inflammation The pathologist 
in this case, T C H. Bemans, said- “It is a fair assumption that the inflamma¬ 
tion of the pubic bone and the suppuiation of the adjacent soft tissues aie 
associated processes Both are of a mild or subacute type, the oigamsm found, 
l e, Ps pyoeyanea (pseudomonas) is not uncommonly found in old-standmg 
infections of the bladder ” The delay of several weeks befoie symptoms 
appear also suggests that a low' grade infection, smouldering undramed m the 
loose fatty tissue of this space, very hkely plays a pait, perhaps by direct exten¬ 
sion, perhaps by leading to thiombosis of the end vessels (artenes and/oi vems) 
supplying the symphysis, w'hich aie small terminal branches fiom the obtuiator 
and mfeiioi epigastric vessels Also it is possible that interference with the neive 
supply of these small vessels or to the periosteum and bone is a factor, and this 
could well be caused by such an infection and chrome inflammation, as was 
showrn by Lavalle and Hamm’s finding of nerves showing degeneiation. No 
mattei what the exact mechanism, infection is incriminated by the bulk of the 
evidence That infection and inflammation may oecui in the prevesical space 
without necessaiily being accompanied by osteitis is evidenced by the unduly 
piolonged drainage from the wound w'hich is sometimes seen following letio- 
pubic prostatectomy Mi Millin once told the semoi author that he explained 

3 Graves, R S and Engel, W J Experimental production of epididinntis with sterile 
urine, clinical implications J Urol , 64: 601-613, 1050 

4 Hmman, T Jr and Babcock, K 0 Local reaction to oxidized cellulose ind gclitm 
hemostatic agents in experimentally contaminated renal wounds Surgery, 26: 633-610, 
1949 

6 Lavalle, L L and H iram, T C Osteitis pubis Its etiology' and p ithoIog\ I Urol , 
66* 41S-423, 1951 

6 Kir7, r Osteitis pubis after suprapubic operations on the blulder with a icport of 
ten t v*pn Brit J Surg , 34: 272-276, 1947 
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the well-recoguizeci fact that osteitis pubis is exceedingly rare following radical 
retropubic prostatectomy on the basis that the operative procedure removes 
the prostatic capsule and endopelvic fascia which form the floor of the prevesical 
space, and thus provides free drainage away from the symphysis. Further evi¬ 
dence in favor of the undrained infection theory is that osteitis pubis is unknown 
following either conservative or radical perineal prostatectomy, where excellent 
dependent drainage always exists. 

In view of the evidence that infection in the prevesical space is the important 
factor in the etiology of osteitis pubis, which has by far its greatest incidence 
following retropubic prostatectomy, and of the facts that this space is exposed 
to contamination and possible infection in almost every such prostatectomy, 
and that the natural drainage of this space is poor and “uphill”, with a resulting 
propensity to infection, it seemed to the authors that dependent drainage of the 
prevesical space through the perineum would be more efficient than the cus¬ 
tomary suprapubic drainage, and therefore should be better prophylaxis against 
the development of infection there, and thus against the occurrence of osteitis 
pubis. This procedure has been carried out in 8 cases in recent months Avith 
satisfactory results, and forms the basis for this report. 

Drainage of the prevesical space and the region of the prostate and bladder 
base via the perineum is not neAV. One of the authors has carried this out in a 
number of instances following cystectomy, having had this route pointed out to 
him man}-' years ago by his father, the late Dr. Arthur Chute, Avho used it for 
drainage of infection around the bladder base, and published an article on it in 
1924. 7 Fullerton of Belfast, Ireland, in 1929 s and Silverton of Sydney, Australia 
in 1954, 9 both described perineal drainage of the bladder and prostatic cavity 
following suprapubic prostatectomy. Blocksom of Oklahoma, Avriting in the Mexi¬ 
can Revista de Urologia , 10 advocated drainage of the preAmsieal space following 
retropubic prostatectomy by a subpubic parapenile Avick as prophylaxis against 
osteitis—and, of course, drainage of abscess of the prostate via the perineal 
approach was described by the late Hugh Young many years ago. 11 The tech¬ 
nique AA'hich the authors haA r e used is a composite of these Amrious earlier pro¬ 
cedures. 

Before describing the details of the technique, it seems Avell to mention some 
of the anatomical features. Figure 1 is a diagram of the pelvis in sagittal section 
showing the good natural dependent drainage of the prevosical space afforded 
by perineal drainage contrasted to the less effective “uphill” drainage by the 
customary suprapubic wick. In figure 2, A, a sketch of the male perineum, the 
arroAV shoAvs the path of the drainage tract. From an inch-long incision in the 
perineum, slightly anterior to and to the left of the anus, and not far inside the 

7 Chute, A. L.: Dependent drainage of the perivesical region. J. Urol., 11: 365-369,1924. 

3 Fullerton, A.: Drainage of the bladder through the perineum after suprapubic prosta¬ 
tectomy. Brit. J. Urol., 1: 1-16,1929. 

3 Silverton, R. J.: Transvesical prostatic adenomectomy with deep perineal drainage. 
Brit. J. Urol., 26: 53-59, 1954. 

10 Blocksom, B. H.: Osteitis pubis. Revista de Urologia, 10: 74-82,1952. 

11 Young, H. H. and Davis, D. M.: Young’s Practice of Urology. Philadelphia: W. B. 
Saunders Co., 1926, vol. 2, p. 476. 
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Fig. 1. Sagittal section of pelvis showing good dependent drainage of prevesical space 
through perineal wick contrasted with less effective “uphill” drainage from customary 
suprapubic wick. 

pubic ramus, the dissecting finger passes just below the transversus perinei 
muscles (triangular ligament) and then goes upward through the left side of the 
upper ischiorectal fossa—superficial to the levator ani muscle—to the left side 
of the prostate where it pierces the endopelvic fascia, and thus enters the left 
side of the prevesical space through its floor. Figure 2, B is a diagram of a coronal 
section through the pelvis to include the bladder and prostate, and shows how 
the drainage tract goes through the left ischiorectal fossa, superficial to the 
levator ani muscle, and pierces the endopelvic fascia to enter the prevesical 
space at the left side of the prostate. 

The operative technique is as follows: With the patient lying on his back, not 
only are the abdomen and external genitalia prepared but also the perineum, 
perianal region and the upper 12 inches of the inner aspect of the thighs. After 
the abdomen and perineum have been draped as one, assistants flex the knees 
and separate the thighs. A one inch vertical incision is made in the perineum 
slightly anterior to the anus and a little inside the left pubic ramus (fig. 3, A). 
The rather fibrous subcutaneous fat of the lower ischiorectal fossa is incised 
with scissors, and then the index finger of the right hand is introduced, passed 
easily under the lower edge of the transversus perinei muscles (triangular liga¬ 
ment), and then is directed upward through the upper left ischiorectal fossa in 
an easy plane of dissection which lies superficial to the levator ani muscle. At 
first the finger stays well to the lateral side of the fossa to avoid any' possibility 
of injuring the rectum which lies in the midline. However, as the upper part of 
the fossa narrows, the finger comes easily and naturally' to the left lateral lobe 
of the prostate (fig. 3, B). The dissection is easy, requires very little force, and 
is not deep or confusing. If there is any' question as to the location of the pros¬ 
tate, this can easily he answered by passing a sound, by which the prostate can 
be moved somewhat and thus located. The finger is now withdrawn, and the 
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Bulbo —Cavernosus 
tschio — Cavernosus 
Trantvtrsu* Perinei 
Levalor An! 



enters perineum through small incision above and to left of anus, passes under transversus 
perinei muscle, then up left side of ischiorectal fossa, superficial to levator ani muscle, to 
left lobe of prostate. B, coronal section of pelvis. Arrow shows course of drainage tract 
which runs under transversus perinei muscle, and then up left side of ischiorectal fossa, 
superficial to levator ani muscle, to pierce endopelvic fascia on left side of prostate and 
drain prevesical space. 

legs are put flat, somewhat spread apart, the whole procedure having taken but 
2 or 3 minutes. Now the retropubic prostatectomy is proceeded with. After the 
prostate has been removed and the capsule sutured, the right forefinger is again 
introduced into the previously made tract in the perineum where its tip can be 
felt by the other hand in the abdomen just to the left of the prostate and covered 
by the endopelvic fascia. Although this fascia is not very thick, it is rather tough 
and difficult for the finger to break through. Consequently, a long, sharpish 
instrument, such as a dura clip applicator, is employed from above to make an 
opening in this fascia from the inside of the pelvis down on the finger, which is 
then pushed up through, thus establishing the drainage tract (fig. 3, C). Through 
this tract a soft rubber wick (Penrose) is placed to drain the prevesical space 
down through the perineum, where it is secured to the skin with a silk suture 
(fig. 3, D). The abdominal wound is closed without drainage. The urethral cathe- 
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Fig 3 A, technique of operation With thighs somewhat flexed and separated, an 1 mcl 
illusion is made above and to left of anus, B, forefinger passes under trtnsvcrsus penne 
muscle, and then up left side of ischiorectal fossa to left lobe of prostate C, coronal sectioi 
showing long pointed instrument (dura clip applicator) making opening from above n 
endopclvic fascia on tqi of finger establishing drainage tract D, perineal drain in place 
sutured to skin It will not be “started” until 2 days after urethra] catheter has been re 
moved Abdominal w ound closed w ithout dr linage 

tei is left in place foi one week, and the perineal drain is not “staited” until 18 
horns aftei the uiethral cathetci has been lemovcd. 

This technique has now been used mS casesmiecent months withsatisfactoiy 
lesults The supiapubic wounds have healed cleanly and without diaimng There 
has been no osteitis pubis, no unexplained bouts of feter, and no mterfeience 
with urinaiy contiol The only complication occurred in the second case; the 
senior author, when the time came to put the right forefingei back into tile 
pieviously made tract and break through into the prevesical aiea, while 
feeling under the drapes uiadvei tently put lus lingei into the anus He accom¬ 
plished the break tlnough into the picvesical space but with moie difficulty than 
usual The leason for this became appaient when he placed the dram, and he 
was bonified to find that he had drained the prevesical space into the rectum 
by means of a good-sized hole Foi a moment ideas of such things as a pioximal 
divciting colostomy were enteitamed, but then it was decided to see vvliat 
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Mother Nature would do, and nothing was done other than to replace the drain 
in the proper perineal tract to the prevesical space and close the abdominal 
wound as usual, no attempt being made to repair the hole in the rectum which 
was hard to visualize. The urethral catheter was left in place longer than usual 
(2 weeks) and the drain removed 3 days later. Fortunately, no fistula of any 
sort occurred. However, 3 days after the removal of the drain, a small abscess 
pointed subcutaneously at the dram site. This was easily opened on the ward 
with Kelly forceps, and an ounce or so of frank pus evacuated, following which 
solid healing took place. The patient left the hospital in good condition and with 
normal voiding. He has been seen several times in the followup clinic and has 
continued to do nicely. Since that case the finger has always been reintroduced 
into the perineal drainage tract under vision. Although this mistake sounds 
inexcusable, it is not hard to make when working blindly under drapes, as the 
drainage tract and the anus are not far apart. 

SUMMARY 

The retropubic prostatectomy is an excellent operation for the treatment of 
benign prostatic hypertrophy, but osteitis pubis has followed this procedure in 
a small but significant percentage of cases and is a potential drawback to this 
operation. 

There is evidence to show that infection in the prevesical space is the important 
factor in the etiology of osteitis pubis. 

The prevesical space (space of Retzius or retropubic space) usually becomes 
contaminated and thus is exposed to possible infection during retropubic pros¬ 
tatectomy, and its poor natural drainage favors the development of infection 
unless it is drained properly. 

The authors feel that dependent drainage of the prevesical space via the 
perineum must be more efficient than the usual suprapubic “uphill” drainage, 
and therefore should be better prophylaxis against the development of infection 
there, and thus against the occurrence of osteitis pubis. This procedure has been 
carried out in 8 cases in recent months with satisfactory results. The technique 
is described. 

Addendum: (October 22,1955): Since our paper was written, the procedure has 
been continued so that now it has been carried out in a total of 20 cases. The 
results have continued to be satisfactory in all cases. 
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UROLOGICAL COMPLICATIONS OF SPINA BIFIDA IN CHILDREN 

PABLO A MORALES, GEORGE G DE4VER and ROBERT S HOTCHKISS 

T rom the Department of Urology and Institute of Physical Medicine and Rehabilitation, 
New York University Bellevue Medical Center, New York, JV Y 

The futuie of the child bom with bpma bifida has impioved considerably In 
191S, Fiaziei 1 wiote that eighty to ninety pei cent of such children died duiing 
then first yeai and of the small percentage lemammg, the maj 01 lty weie men¬ 
tally defective and physically cnppled The operative mortality was foity to 
sixty per cent 2 5 Except in the simplest forms of spina bifida, the tendency had 
been to defei opeiation, thus dooming these children to almost ceitain death 
However, with improvements m neuiosuigical methods and the advent of anti¬ 
biotics, the majority of these childien aie now able to survive the cntical first 
yeai of life 0 7 Rapid strides m the field of oithopedic surgery have made possible 
the conection of piactically all associated deformities in the growing child 
As a lesult of lecent advances in lehabihtative therapy, the spina bifida para¬ 
plegic child can now' be taught to care foi his daily needs within the limits of Ins 
disability, ambulate with braces and dutches, and have the opportunity to take 
his place eventually as a self-dependent and productive member of society 8 

Total lehabihtation ill this group of patients has, how'evei, been senouslv 
impeded by two factors, namely, 1) urinary incontinence and 2) progressive 
lenal damage Unsatisfactory control of urination has made these childien 
malodorous, uncomfoitable and socially unacceptable The development of 
destructive lesions in the kidneys undoubtedly is the major cause of decreased 
life expectancy The number of spina bifida children with paraplegia who sui- 
vive early adulthood, although not accurately known, is piobably small 

The solution to these problems obviously devolves on the urological membei of 
the team ol specialists concerned with the caie of these childien A sui\ey ol the 
nature and frequency of the changes occur i mg in the unnaiy system of the spina 
bifida child is theiefoie warranted, a better understanding of the pathophj siology 
of such changes may lead to improved methods of theiapy 

Accepted for publication October 24, 1955 

This investigation was supported bj a research grant (B 374 C) of the National Insti 
tutes of Health, United States Public Health Service 

1 Frazier, C H Surgery of the Spine and Spinal Cord New \ ork D Appleton and Co , 
1918, pp 265-324 

2 Moore, J E Spina bifida with report of three hundred and eight} five c ise-* treated 
bj excision Surg Gynec & Obst , 1: 137-140, 1905 

s Cutler, G D End results in sixty two coses of spina bifida md cephilocele Vrch 
Neurol A Psychiat , 12: 149-166, 1924 

4 Craig, W M Spina bifida Preoperative, surgical, and postoperative tre itmeut S 
Clin North Amer , 9: 219-229, 1929 

6 Harmer, T W Spina bifida and allied m Uformations Based on operatn e experience 
of 34 cases Boston Med A Surg J , 177: 353-357, 1917 

® Ingraham, F D and Swan, H Spina bifida and cranium bifidum V surve} of five 
hundred and fort} six cases New Eng J Med , 228: 559-563, 1943 

1 Schwndde, J T Spina bifida A survej of two hundred twentv five cmcpli iloccles, 
meningocele, and myelomeningoceles Am J Bis Child , 84. 35-51, 1952 

8 Denver, G G , Buck, B_ and McCarthy J Spma bifid i Ye irbook of Phj^ic U Mcdi 
cine md Rehabilitation 1951, pp 9 24 
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Mother Nature would do, and nothing was done other than to replace the drain 
in the proper perineal tract to the prevesical space and close the abdominal 
wound as usual, no attempt being made to repair the hole in the rectum which 
was hard to visualize. The urethral catheter was left in place longer than usual 
(2 weeks) and the drain removed 3 days later. Fortunately, no fistula of any 
sort occurred. However, 3 days after the removal of the drain, a small abscess 
pointed subcutaneously at the drain site. This was easily opened on the- ward 
with Kelly forceps, and an ounce or so of frank pus evacuated, following which 
solid healing took place. The patient left the hospital in good condition and with 
normal voiding. He has been seen several times in the followup clinic and has 
continued to do nicely. Since that case the finger has always been reintroduced 
into the perineal drainage tract under vision. Although this mistake sounds 
inexcusable, it is not hard to make when working blindly under drapes, as the 
drainage tract and the anus are not far apart. 

SUMMARY 

The retropubic prostatectomy is an excellent operation for the treatment of 
benign prostatic hypertrophy, but osteitis pubis has followed this procedure in 
a small but significant percentage of cases and is a potential drawback to this 
operation. 

There is evidence to show that infection in the prevesical space is the important 
factor in the etiology of osteitis pubis. 

The prevesical space (space of Retzius or retropubic space) usually becomes 
contaminated and thus is exposed to possible infection during retropubic pros¬ 
tatectomy, and its poor natural drainage faimrs the development of infection 
unless it is drained properly. 

The authors feel that dependent drainage of the prevesical space via the 
perineum must be more efficient than the usual suprapubic “uphill” drainage, 
and therefore should be better prophylaxis against the development of infection 
there, and thus against the occurrence of osteitis pubis. This procedure has been 
carried out in 8 cases in recent months with satisfactory results. The technique 
is described. 

Addendum: (October 22,1955): Since our paper was written, the procedure has 
been continued so that now it has been carried out in a total of 20 cases. The 
results have continued to be satisfactory in all cases. 
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Tible 1. Aqc and sex (34 eases) 


Ages of Patients 

0-5. 


12 

6-10 


12 

11-15 . 


7 

16-20 


3 

Sex of Patients 

Males 


16 

Females 


18 

Table 2. 

Site and variety of spina bifida (34 cases) 


Site 

Cervical 


. 1 

Thoracolumbar 


2 

Lumbar 


3 

Lumbosacral 


26 

Sacral 


2 

Variety 

Meningomyelocele 


21 

Meningocele 


n 

Spina bifida occulta 



Table 3. Associated congenital anomalies 

Arrested hydrocephalus 


15 

Club feet 


20 

Dislocation of hips 


7 

Erb’s palsy 


1 


Table A. Jfolor disturbances (34 eases) 


Paraplegia 

Complete 

23 

Incomplete 

9 

Quudriplegia 

Complete 

0 

Incomplete 

1 

No motor disturbances 

1 


was located in the cervical region in one case, thoracolumbar in two, lumbar in 
three, lumbosacral in twenty-six, and sacral in two. There were twenty-one 
instances of meningomyeloceles, eleven meningoceles, and two spina bifida 
occulta. 

The following associated congenital anomalies (table 3) were encountered: 
arrested hydrocephalus, 15 patients; club feet, twenty; dislocation of the hips, 
seven; and Erb’s palsy, one. 

Table 4 lists the motor disturbances involving the patients in this series. Com- 
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Table 5. Urinary symptoms (34 cases) 


Recognition of desire to void 

Complete absence 26 

Vague sensations 8 

Ability to initiate micturition 

Absent 2 

Present 32 

Initiation of micturition 
All cases were incontinent 


plete paralysis of the lower extremities was present in 23 children and partial 
paralysis in nine. One patient with cervical meningocele had spastic quadripare- 
sis. No motor deficiency was noted in one patient whose only manifestation of 
the disease aside from radiographic findings was inability to control urination. 

It is noteworthy that largely as a result of the habilitation program to which 
the children in this series have been subjected, nineteen of them are now able to 
ambulate with braces and/or crutches. The remaining fourteen, excluding the 
1 case without motor disability, are now capable of wheel chair activities and 
should be able to achieve ambulation eventually when they are older and develop 
more strength in their arms. 


ANALYSIS OF CASES 

Symptoms. Inquiries were made into the three essential components of voiding, 
namety, the desire to void, initiation of micturition, and its inhibition. The in¬ 
formation was obtained from the child, parent, or nurse. 

Urinary control was unsatisfactory in all the cases (table 5). Twenty-six 
children could not recognize the desire for urination. The other eight claimed to 
have a more or less vague sensation of fulness, the significance of which they were 
not cognizant. No aurae of impending micturition such as flushing of the face, 
headaches, goose pimples or sweating were experienced by any of the patients. 

Practically all the patients could initiate micturition when requested to do so 
by straining and applying Crede pressure. Urine escaped in a stream which was 
continued only so long as the pressure was constantly maintained. One case of 
cervical spina bifida voided spontaneously, while another with severe scoliosis 
and lordosis could not expel her urine voluntarily despite straining and manual 
compression. 

Prioi to the institution of a voiding schedule, the majority of the children made 
no conscious efforts to urinate. Micturition occurred by overflow and emptying 
was obviously incomplete. 

In spite of adherence to a voiding schedule, inhibition of micturition could not 
be accomplished. Constant dribbling or intermittent spurts of urinary leakage 
occurred shortly after each voluntary urination and were exacerbated by move¬ 
ments or straining efforts. 

Varying degrees of rectal incontinence were present in practically all the 
cases, although this could usually be handled fairly well by establishing a sched¬ 
uled time for bowel evacuation and with the aid of glycerine suppositories. 

Cystourethrography. Cystograms were done to determine the degree of trabecu- 
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Table 0. Cystographic findings (34 cases) 


Smooth bladder wall 9 

Trabcculatiuiv* 

Modciate 13 

Marked with cellules 12 

Vesicoureteral icHu\ 9 


latiou and cellule formation, and to reveal the pieseuce of diverticulum and 
vesicoureteial leflux. Uiethrograms may show the condition of the vesical neck 
but are of limited usefulness. 

The bladder was filled with approximately 75 cc of contrast medium, injected 
through a urethral catheter. The catheter was then lemoved and an anteiopos- 
terior x-iay film taken. Uiethiograms were also secured m male patients by 
injection of dye into the uiethra with an asepto syringe. A second film was taken 
in the right oblique position, and a third or delayed film 20 minutes later. 

The cystographic findings are given in table 6. The bladder was smooth m 9 
cases, modelately trabeculated in thiiteen, and markedly tiabeculated with 
cellule formation in twelve. No large-sized bladder diverticulum was demon¬ 
strated in any of the patients. Vesicouieteral reflux was present in 9 children, 
unilaterally in seven and bilaterally in two. The leflux was associated with mas¬ 
sive hydronephrosis in 5 cases, moderate in thiee, and normal pelvis and calyces 
in one. One patient had leflux demonstrable only in the delayed film, but this was 
subsequently reproducible 6 months later in all the films together with pyelec- 
tasis and caliectasis. 

Cystoscopy. A cystoscopic examination is of value in assessing the severity of 
bladder infection, revealing the presence of bladder calculi and diverticula, and 
determining the amount and degree of trabeculation. The presence of spasticity 
or contraction of the vesical neck is hard to determine by cystoscopy. 

Cystoscopy was performed in 19 patients (table 7). The bladder mucosa ex¬ 
hibited a mild degiee of congestion in all cases, indicating slight urinary infection. 
No intense inflammatory process was observed in any of the bladders examined. 
Unlike adult paraplegics, not a single patient had bladder calculi, nor was any 
large diverticulum visualized. The amount and degiee of tiabeculations observed 
during cystoscopy conformed to the cystographic findings. 

Excrctoi y urography. Excretory urograms reveal both the anatomy and function 
of the kidneys. In older to evaluate the renal changes, the following classification 
was used: 

Normal: Normal excretory urogram 
Grade 1: Minimal hydronephiosis 
Grade 2: Definite hydronephrosis 
Giade 3: Massive hydronephrosis 

Grade 4: Nonfunctioning kidney by intravenous pyelogram 
Table 7. Cystosco-pic findings (19 cases) 

19 
0 
0 


Moderate congestion 
Calculus formation 
Diverticulum (large) 
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Table 8 . Classification of pyelographic findings 



Xo of Kidneys i 

Percentage 

Normal 

51 

75.0 

Grade 1 

4 

5.9 

Grade 2 

4 

5.9 

Grade 3 

8 

11.8 

Grade 4 

1 

1.4 


Table 9. Relation of pyelogiaphic findings to lariely of spina bifida 


i No of ; 
j Kidneys 

Normal 

Grade 1 

Grade 2 

Grade 3 j 

Grade 4 

j 

Occulta 

4 

4 (100%) 

0 (0%) 1 

0 (0%) 

0 ( 0%) 

0 (0%) 

Meningocele 

90 

17 ( 77%) 

2 (9%) 

2 (9%) 

0 ( 0%)| 

1 (5%) 

Meningomyelocele 

42 

30 ( 71%) 

2 (5%) 

2 (5%) 

s (19%) 

0 (0%) 


In table S, the excretoiy urograms obtained on the 34 patients are classified 
according to the preceding criteria. The pyelograms are tabulated in terms of 
individual kidneys. It will be noted that 51 kidneys (75 per cent) were graded as 
normal, and the remaining 17 kidneys (25 per cent) showed pathological changes. 
Of these, 4 kidne} r s (5.9 per cent) were considered as grade 1, four kidneys (5.9 
per cent) were grade 2, eight kidneys (11.8 per cent) were grade 3, and 1 kidney 
(1.4 per cent) was grade 4. 

The relation between the incidence of renal damage to the variety of neural 
lesion is shown in table 9. Renal damage occurred in approximately the same 
percentage in meningoceles and meningomyeloceles. Although there was only a 
limited number of cases of spina bifida occulta in our series, it is reasonably cer¬ 
tain that associated destructive lesions in the kidney would be infrequent. 

The incidence of pathological kidney changes in relation to age is tabulated in 
table 10. Renal damage was greatest in incidence and severity between the ages 
of 6 and 10 years, after which a decline occurred in the succeeding age groups. 
It is improbable that an improvement in renal status was responsible for the 
decrease in the frequency and intensity of destructive lesions in the older age 
groups because the majority did not have any planned urologic care prior to their 
inclusion in this series. Rather, it suggests that most of the deaths arising from 
kidney damage occur between the ages of 6 and 10 years, which should therefore 
be regarded now as the critical period in the life of a child with spina bifida. 

Cystometry. A cystometrogram is a graphic record of vesical activity. The fol- 


Table 10. Relation of pyelographic findings to age of patient 


Age Group 

I 

Xo of Kidneys i 

Normal j 

Grade 1 

Grade 1 

Grade 2 

t 

Grade 3 

0-5 

24 

21 (88%) 

0 ( 0%) 

1 ( 4%) 

2 ( 8%) 

0 (0%) 

6-10 

24 

14 (58%) 1 

2 ( 8%) 

3 (13%) j 

4 (17%) 

1 (4%) 

10-15 

14 

11 (79%) | 

2 (14%) 

0 ( 0%) ! 

1 ( 7%) 

0 (0%) 

16-20 

6 

5 (83%) 

0 ( 0%) 

0 ( 0%) 

1 G7%) 

0 (0%) 
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•owing data may be obtained dunng the pioeeduie 1) mtiacystic piessuie m 
lelation to bladder \olumc, 2) piesence oi absence of lefiex contuctioiis of the 
bladdei muscle and measinement of then amplitude, 3) maumum voluntaiy 
mtiavesical piessuie dunng abdominal straining, 4) piesence oi absence of 
\ esical sensations, 5) bladder capacitj' 

In tins nnestigation, a Lewis aueioid eystometei and a simple ivatei manome 
tei weie connected by a Y-tube to an indwelling catheter Tins arrangement 
furnished a continuous lecoiding of pressure changes and allowed detection of 
small contiaction waves oi slight changes in intravesical piessure 

Fluid was uitioduced into the bladdei fiom a reseivoir equipped with a 
Muiphy drip and cahbiated so that the number of cubic centimeters of fluid 
introduced would be easily lead The late of flow was contiolled by a Hoffman 
sciow clamp 

Pressure changes were observed 1) after each addition of 25 cc fluid nicie 
ments, 2) dunng introduction of fluid at a slow constant late (11 drops/mm ), 
and 3) while allowing the bladdei to fill by excreted urine 
Figuie 1, A depicts vesical activity m an S year old spina bifida paraplegic boy 
dunng mtioduction of 25 cc mciemeiits of fluid at 1 mmute time intervals 
through a supiapubic cystostomy tube It will be noted that with each additional 
quantity of fluid, theie was a steep rise in mtiavesical piessure which slowly 
diminished to a lestmg level An initial use m the resting piessure occurred, 
which, howevei, was sustained at about 30 mm Hg after the thud injection of 
fluid, at which time urine staited to escape fiom the uiethra with each fmthei 
addition of fluid This pressuie curve demonstrates the tendency of the spina 
bifida bladdei to lesist suddenly injected fluid, indicating pool adaptation to 
stietch 

Figure 1, B shows the cystometuc giaph fiom the same patient when fluid was 
uitioduced at a slow steady dup (100 drops/mm ) The piessuie curve was flat 
and contained no foiceful sustained conti action Superimposed were small 
lhythmical waves indicating minoi ineffectual contractions Although the patient 
dnbbled urine continually dunng the determination, bladdei tonus was sustained 
at 10-15 nun Hg A similar type of lecording was obtained when the bladdei was 
allowed to fill by excreted mine (fig 1, C) 

During the eaily pait of this investigation, seveial of our lecordiugs obtained 
fiom a watei manometer eiioneously showed “hypertonic” piessuie curves It 
can now be ieadily seen that such a lecord can be expected to occui when made 
quate time is allowed between adding niciements of fluid oi when fluid is steadily 
but rapidly run into the bladdei 

Residual urine determination Residual mine is the lesult of the inability of the 
bladder to empty completely, because of inefficient detiusor action oi mueased 
resistance at the vesical neck, or a combination of both It has been geneially 
accepted that this is the primaiy disturbance lesponsible for most of the pioblems 
associated with lieuiogemc vesical dysfunction among adult paiaplegics, and its 
elimination will minimize such problems The piesence of moie than 100 cc resid¬ 
ual mine lias been legaided aibitiauly as an indication foi definitive tieatment 
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Fig. 1 . Cystometrograms in 8-year-old spina bifida paraplegic boy during A, addition of 
25 cc fluid increments at one minute intervals; B, introduction of fluid at a slow constant 
rate (100 drops/min.); and C, bladder filling by excreted urine. 

Residual urine was measured after voiding with the aid of intrinsic (strain) and 
extrinsic (Crede) pressures. Only 5 cases had more than 60 cc residual urine, 24 
cases had less than 60 cc, and five had no residuum (table 11). 

Of the 5 cases with large volumes of residual urine, three had moderate hydro- 
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T villa, 11 Residual unite determination (34 cases ) 

More than 00 cc 1 

Less than GO cc 21 

No residuum 5 


nephiosib without demonstrable ieflu\, and the othei two had lioimal pelvis and 
calyces Nine cases of hydronephiosis, including the most advanced lesions in this 
senes, were encounteied among patients who had little lesidual unne oi none 
whatsoevei Reflux was demonstrable m all belonging to the lattei gioup 

TUG CTMLNT 

Theie aie two phases m the management of the child with neuiogemc vesical 
dysfunction due to spina bifida, namely, 1) conection ot uimaiy incontinence, 
and 2) tieatmeut of progiessive lenal damage 

Correction of urinary incontinence The long list of pioceduies advocated for 
conection of neurogenic bladdei incontinence suggests that no one of them has 
been completely adequate 

a Bladdei tiaming As pait of then tiannng m self caie, the childien m this 
senes weie placed loutmcly on a bladdei tiainmg piogiam, 8 10 except when 
vesicouieteral reflux was demoustiated by cystography They learned to use the 
toilet or commode lathei than a bedpan, utilized different methods of initiating 
mictuntion, followed a voiding schedule regulated fluid intake, obseived genital 
cleanliness, changed their pads and rubbei pants, and latei became familiar w ith 
the use and caie of a uunal bag and othei rubbei appliances 

Contrary to pievious climcal impressions," no child m this gioup was able to 
achieve utjiiaiy continence Bladdei tiannng has, however, brought about in 
creased independence m the child’s daily needs and lessened the amount of 
wetting XJiniary diversion either with an inlying cathetei oi supiapubic cys- 
tostomy is indicated when incontinence iemains intolerable despite all effoits 
Rubbei unnals have slightly nnpioved the situation among the older boys, but 
no satisfactoiy appliance has been devised foi guls 
b Laminectomy Exploiation of the spinal cord was favoied by Chute 11 and 
Meitz, 12 who reported successful results following lelief of traction oi pressme 
from cold structures Despite reports of improvement or cuie m an occasional 
case, the successes following this piocedure are few Alexandei and Ins asso¬ 
ciates 13 lepoited one case wheie bladdei continence was gained apparently as a 
result of the ciushing of the S 3 nerve roots 

c Sphincter operations Nutneious operations have been performed in which 

10 Munro, D The rchabilit itiou of patients totally paralyzed below the waist, with es 
pecial reference to making them ambulatory and cap ible of earning their living III Tidal 
drainage, cybtometry and bladder training New Eng J Med , 236 223-235, 1917 

11 Chute, A L The rel ition between spina bifida occulta and certain cases of retention 

J Urol , 5* 317-324, 1921 , , r 

52 Mertz H 0 and Smith, L A Postenor spinal fusion defects and nerve disfunction 
of the urinary tract J Urol , 24: 41-82, 1932 

12 Alexander, E , Garvey, P K and Bojce, W Congenital lumbos icral mjelomeningo 
cele with incontinence V contribution to the understmding of bladder physiology J 
Neurosurg , 11. 1S3-191, 1954 
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muscle or fascial strips were placed in a sling or pseudosphincter fashion about 
the bladder neck or posterior urethra. Varying degrees of success have been re¬ 
ported, but in general, they have not been encouraging. Smith and Engel 14 used 
the gracilis muscle, Miller 15 employed the pyramidalis muscle, and Ewert and 
Flint 10 passed a flap of rectus muscle and fascia around the posterior urethra to 
form an artificial sphincter. We utilized the last procedure in 2 cases with no 
success. 

d. Transurethral resection: Workers from the Mayo Clinic have reported 
relief of incontinence following transurethral resection of the vesical neck. 17 ' 18 
This form of therapy would be applicable only for the minority whose urinary 
incontinence is associated with retention. 

e. Urinary diversion: The use of an indwelling Foley catheter connected to a 
rubber urinal appliance affords the simplest way of diverting the urinary stream. 
This arrangement, however, is at best only a temporary measure. The frequent 
irrigations and changes of the catheter which must be carried out are inconve¬ 
nient to the child and his parents. Protracted use of the urethral catheter is com¬ 
plicated by urethral sepsis and vesical calculus formation. 

In our experience, a suprapubic cystostomy has represented the best method 
for urinary diversion. Of 5 children in this series who have cystostomy drainage, 
four are able to remain dry and comfortable. We have observed that when the 
suprapubic tube is connected to open drainage, the bladder can usually be kept 
sufficiently empty so that the small remaining sphincteric tonicity is sufficient to 
retain the small amount of urine constantly present in the cystostomized bladder. 
Leakage will, of course, occur when the tube is clamped, but this occasion will 
rarely arise when a rubber collecting appliance is available. We do not believe 
that surgical closure of the urethra should be done at the time of cystostomy as 
advised by others, 19 although it may have to be resorted to later in the cases 
where simple cystostomy fails. 

Once cystostomy is properly established, the child’s parents rarely encounter 
difficulty in caring for the tube. Daily saline irrigations can easily be done by the 
child or parents and the catheter is usually changed once a month. 

Other workers have advocated more radical procedures to relieve incontinence. 
The so-called “wet colostomy” which consists of a ureterosigmoid anastomosis 
and an end sigmoidostomy has been tried and found unsatisfactory because of 
the foul odor from intermixture of urine and feces, and the high incidence of 
ascending urinary infection. 19 Artificial bladders using the cecum 20 or sigmoid 19 to 

14 Smith, C. K. and Engel, L. P.: Neurogenic vesical dysfunction in children. J. Urol., 
28: 675-715, 1932. 

15 Miller, N. F.:The surgical treatment of urinary incontinence in the female. J.A.M.A., 
98: 628-632, 1932. 

15 Ewert, E. E. and Flint, F. D.: Rectus muscle sling for neurogenic incontinence. Sur¬ 
gery, 27: 688-698, 1950. 

17 Thompson, G. J. and Jacobson, C. E.: Neurogenic vesical dysfunction due to spina 
bifida and myelodysplasia. Treatment by transurethral resection of the vesical neck Am. 
J. Surg., 61: 223-238, 1943. 

18 Emmett, J. L. and Helmholz, H. F.: Transurethral resection of the vesical neck in 
infants and children. J. Urol., 61: 463-478, 1948. 

13 Gross, R. E., Holcomb, G. W. and Swan, H.: Treatment of neurogenic urinary and 
fecal incontinence in children. Arch. Surg., 66: 143-154, 1953. 

20 Gilchrist, R. K.,Merrieks, J. W., Hamlin, H. H. ana Rieger, I. T.: Construction of a 
substitute bladder and urethra. Surg., Gynee. & Obst., 90 : 752-760, 1950. 
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act as leseivons with a small opening on the anterior abdomen have been con¬ 
structed The following complications ha\e been eiicounteied aftet such bladdei 
substitutions 1) leakage 01 retention of uimo from too laige oi too small an 
opening, 2) spasms of the isolated segment of bowel causing abdominal pain, 3) 
calculus foimation, 4) ulceiation and bleeding, and 5) rupture of the pouch The 
Bricher piocedure"' which utilues an isolated piece of the terminal ileum to 
com ey the mine from both uieteis to an external stoma has been tiled by Bill 
and his co-workers” on a case of spina bifida with encouiaging results The end- 
lesults following such extensile opeiations, hovvevei, do not justify the risks 
invoiced, especially when one eonsideis that just as much can be accomplished 
with a simple supiapubic cystostomy 

Tieatment of piogressivu renal damage The piogiessice detenoration ot the 
upper uimaiy tiacts has been a veiy vexing problem and represents the most 
serious complication of spma bifida in children In the past, cnnous surgical pio 
ceduies such as nephiostomy, pyelostomy, cutaneous ureteiostomy and cystos 
tomy have been tiled, yielding inconclusive clinical benefits 
Oui present policy is to institute continuous drainage either w ith an inlying 
cathetei oi suprapubic cystostomy whenever there is evidence of renal damage 
These procedures allfoid the least inteiference to the spma bifida child’s activities 
of daily In mg In the presence of a laige residual urine, a transurethral resection 
of the vesual neck may be peifoimed and bladdei decompression deferred, 
provided the kidney lesion is not severe 

Uieteial plastic procedures may be employed in cases ot advanced liydio 
uephiosis with extensive ureteial dilation and angulanty The toituous ureteis 
are freed throughout then entirety fiom the bladdei to the kidney pelvis and the 
stiaightened proximal segments are reimplanted into the bladdei after resection 
of the redundant distal poitions This piocedure is designed to reduce uiioary 
stasis and piomote dependent renal diamage Improv ements in the uppei utinaiy 
tiact status were obseived m 4 patients treated m this manner 
We are not certain, howevei, vvhethei simple cystostomy diamage alone might 
suffice to relieve the ureteral dilation and toituosity and result in reduction of the 
hydioneplnosis piesent m advanced cases Our studies are still incomplete and 
fin thei obsei \ ations will be necessaiy before definitive rules can be set 

In extreme cases ehaiactenzed by continued septic tempeiatuie elevations 
despite bladdei diamage, nephiostomy maybe necessary and life saving We had 
to resort to this piocedure, however, in only 1 case 

rollowup cate These patients must be followed with the utmost vigilance as 
long as tlie> live Excietoiy uiogiapliy, cystogiaphy, and estimation of residual 
urine should be made ev eiy G months ev en in the absence of symptoms It should 
be boine in mind that dangerous renal lesions may develop insidiously and a 
bladdei that empties well is no guarantee for the peimanency of good renal 
function 

31 Bricker F M Bladder substitution after pelvic evisceration S Clin \ T Amer , 
30 1311-1521 1950 

22 Bill V II , Dillard D H , Eggers H E and Jensen, 0 Urinarj and fecal inconti 
nence due to congenit il abnormalities in children Management bv implant ition of the 
ureters into m isolated ileostom} Surg Gvnec A. Obst , 98 575-5S0, 1954 
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DISCUSSION 

The neurophysiology of the bladder disturbances occurring in spina bifida have 
been discussed by various authors. 13, 14 > 23 • 21 Most workers now agree that they 
are comparable to those observed in patients who have been rendered paraplegic 
or paraparetic by trauma, tumor or infection. The nature of the neurogenic 
vesical dysfunction will depend on the level and extent of involvement of the 
spinal cord and its nerve roots. 

Inasmuch as the majority of spina bifida are situated in the lumbosacral verte¬ 
brae, the resulting vesical changes bear many points of resemblance to those seen 
with the acquired lesions of the sacral portion of the spinal cord and the cauda 
equina. This type of disturbance is referred to as the autonomous type of neuro¬ 
genic vesical dysfunction. The parasympathetic innervation of the bladder which 
comes from the sacral segment of the spinal cord has been partially or completely 
destroyed. The bladder, except for its sympathetic innervation, is completely 
divorced from the central nervous system. Any activity in the detrusor muscle 
and internal sphincter must apparently occur as the result of impulses trans¬ 
mitted through a reflex arc that lies wholly within the vesical wall. Such a 
bladder, because of its self-governing or autonomous character, is called an 
autonomous bladder. 

The following features may be observed: 1) A powerful sustained contraction 
of the detrusor muscle characteristic of reflex micturition is not possible, 2) ab¬ 
dominal straining has replaced detrusor contraction as the expulsive force in 
voiding, 3) spontaneous contraction waves of small amplitude occur during 
bladder filling, 4) the detrusor muscle resists rapid filling of the bladder. 

It is obvious that the incontinence in spina bifida is the consequence of flaccid 
urinary sphincters. A more or less constant urinary leakage increased by bodily 
movements is the usual finding. Although this type of incontinence has been de¬ 
scribed or recognized by others in connection with cauda equina or low spinal 
cord injuries, 25, 26 it is well known that its occurrence in traumatic lesions of the 
spinal cord is relatively infrequent. Neither does it occur, except in few cases, 
following subarachnoid alcohol block, 27 sacral rhizotomy, 28 or cordectomy, 23 all of 
which cause paralysis of the urinary sphincters. Watkins believes that urine does 
not escape from the bladder in lesions of the conus and cauda equina despite 
paralysis of the external sphincter and incompetence of the internal sphincter 

23 Mertz, H. 0.: The relation of spina bifida occulta to neuromuscular dysfunction of the 
urinary tract. J. Urol., 29: 521-530, 1933. 

24 Langworthy, O. R., Kolb, L, C. and Lewis, L.: Physiology of Micturition. Baltimore: 
Williams & Wilkins Co., 1940, pp. 80-87. 

25 Munro, D.: Rehabilitation of veterans paralyzed as the result of injury to the spinal 
cord and cauda equina. Am. J. Surg., 75: 3-18, 1948. 

26 Denny-Brown, D. and Robertson, E. G.: The state of the bladder and its sphincters 
in complete transverse lesions of the spinal cord and cauda equina. Brain, 56: 397-462,1933. 

27 Bors, E.: Bladder disturbances and the management of patients with injury to the 
spinal cord. J. Internat. Coll. Surg., 21: 513-527, 1954. 

23 Brendler, H., Krueger, E. G., Lerman, P., Harper, J. G., Bradley, D., Berman, M. H., 
Hertzberg, F., Lerman, F. and Dean, A. L.: Spinal root section in treatment of advanced 
paraplegic bladder. J. Urol., 70: 223-229, 1953. 

23 McCarthy, C. S.: The treatment of spastic paraplegia by selective spinal cordectomy. 
J. Neurosurg., 11: 539-545, 1954. 
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because of the existence of consideiable mechanical lesixtaiue to the outflow of 
mine, biought about by the piessuie and elasticity of the tissues sunoundmg the 
uiethia in the legion of the tnangulai ligament 30 Such a lesistance to the mine 
outflow is not expected in spina bihda lesions in view of the flaccid paialysis and 
atrophy of the pci meal muscles 

Certain bladdei complications like calculosis, unnaiy stasis and seceie cystitis 
aie, howevei, infrequent in spma bifida Not a single calculus was obsened in 
this senes, m contiast to the 15 to 70 pel cent incidence among adults with 
tiauinatie paiaplcgia 30 31 30 33 Although otliei woikeis have repoited a lngliei 
peicentige of spma bifida patients who cany substantial amounts of lesidual 
mine, 17 18 31 the majouty of oui cases had little lesidual urme oi none wliatsn- 
eiei Cjstitis ehaiactenzed by an intense inflammatoiy leaction of the bladdei 
and foul tiubicl untie weie not encountered m any of the patients 

Unlike his adult counteipait, the child who has spina bifida does not go 
tluough any piolongcd peuod of leeumbeiuy and immobilization which is a 
majoi pieeipitatmg factor in calculus foimation Bladdei emptying is facilitated 
by the telaxed splnncteis In the absence of calculi and unnaiy stasis, unnaiy 
infection is expectedly minimal 

It has been commonly behoved in the treatment of paiaplegics that the health 
of the uppoi unnaiy tiact is dependent upon the health of the bladdei Hydio 
nephiosis is usually tiaceablc to stasis and infection in the bladder The fie- 
quencv of occunence of advanced liydioneplnosis and uieterectasis among pa 
tientx m this study who earned modeiate amounts of lesidual mine oi none 
whatsoexet, and with mild unnaiy infection, indicates that one cannot piog- 
nosticate the future of the kidneys by judging bladdei function 

It is more piobable that vesicometeial leflux was largely lesponsible foi the 
lenal complications m the majouty of oui patients The etiology of leflux is still 
pooily undeistood, but it is apparent fiom oui study that stasis of mine m the 
bladdei, if at all, plays only a mmoi lole 

Aftei an extensne study, Giaves and DavidofI 3 ' came to the conclusion that a 
well sustained tonus of the bladder musculature as it lesists filling plays an 
linpoitant lole in the causation of reflux Oui cystoinetiic data and the findings 
of adcanced tiabeculatiou substantiate this hypothesis 

.NU.MW \n\ 

As a lesult of advances m the fields of nemosurgeiy, oithopedics, and lehabih- 
tatn e theiapy, the spina bifida paiaplegit child now has an oppoitumty to take 

30 Watkins, K H The bl idder function in spinal injur} Brit J Surg , 23: 734-750,1936 

31 Bumpus,H C , Nourse, M H and Thompson, C. I Urologic complications in injurj 

of the spinal cord JAMA, 133: 36G-369 1947 

32 Petroff B The paralyzed patient Urologic ispects JAM , 129: 154-155, 1945 

33 Bors E Urological aspects of leliabihtation in spinal cord injuries JAMA, 146: 
225-229, 1951 

31 McCarroll, H R Spina bifid i urinar\ incontinence A report of c} stometric studies 
in a senes of 30 cases with some suggestions regarding their clinic il management Surg 
Gynec A Obst , 64 721-737, 1937 

36 Grives R C and Davidoff, L M Studies on the ureter md bladder with especial 
leference to regurgitation of the vcsicil contents J Urol , 10* 1S5 231, 1923 
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his place eventually as a self-dependent and productive member of society. 
Total rehabilitation has, however, been seriously impeded by two factors, 
namely, 1) urinary incontinence and 2) progressive renal damage. 

Data obtained in a survey of the nature and frequency of the changes occurring 
in the urinary system of a group of thirty-four spina bifida children are presented. 
Our experience in their urological treatment and care is also discussed. 

Unsatisfactory control of urination characterized by a more or less constant 
urinary leakage increased by bodily movements was the usual finding. Cystoscopy 
revealed the presence of trabeculations in the majority of bladders examined. 
Cystography demonstrated reflux in 9 children (26 per cent), unilateral in seven 
and bilateral in two. Cystometric study showed that the spina bifida bladder has 
the characteristic features of an autonomous type of neurogenic vesical dys¬ 
function. 

Evidence of renal destructive lesions was noted in seventeen (25 per cent) of 
68 kidneys studied during excretory urography. Renal damage was greatest in 
incidence and severity between the ages of 6 and 10 years, after which a decline 
occurred in the succeeding age groups. It is probable that most of the deaths from 
kidney complications occur between the ages of 6 and 10 years, which should 
therefore be regarded now as the critical period in the life of the spina bifida child. 

Bladder training was instituted routinely as part of the self-care program, 
except when reflux was demonstrable. Although continence was not achieved in 
any of the cases, it has brought about increased independence in the child’s daily 
needs and lessened the amount of wetting. Urinary diversion either with an 
inlying catheter or suprapubic cystostomy is advisable when incontinence remains 
intolerable despite all efforts. 

Continuous bladder drainage, either with an indwelling urethral catheter or 
suprapubic cystostomy, should be established whenever there is evidence of 
renal damage. If the residual urine is large, transurethral resection of the vesical 
neck may be performed and bladder decompression deferred, provided the kidney 
lesion is not severe. 

Four patients with advanced hydronephrosis and extensive ureteral dilation 
and angularity were treated by freeing the ureter, reimplanting the straightened 
proximal segment into the bladder, and resecting the redundant distal portion, 
thus promoting free dependent drainage of the kidney. Improvement in the upper 
urinary tract status followed. Studies are, however, being conducted with other 
patients to determine whether simple cystostomy alone will suffice in such cases. 

Nephrostomy may be necessary and life-saving in extreme cases of urinary 
sepsis not responding to bladder drainage. 

Followup examinations consisting of excretory urograms, cystograms, and 
residual urine determinations should be done every 6 months even in the absence 
of symptoms. Dangerous renal lesions may develop insidiously and a well¬ 
emptying bladder is no guarantee for the permanency of good renal function. 

The authors are indebted to Mrs. Jean McCarthy Lichtenstein (nurse super¬ 
visor, Children’s Division, Institute of Physical Medicine and Rehabilitation) 
and Mr. James Ramseur (research technician) for their assistance in this work. 
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PAPANICOLAOU EXAMINATION OF URINE IN DIAGNOSIS 
OF URINARY CANCER: 2. FALSE POSITIVES IN 
DIAGNOSIS OF RENAL NEOPLASMS 

HENRY M. WEYRAUCH AND JOSEPH C. PRESTI 

From the Department of Surgery, Division of Urology, Stanford University School of Medicine, 
San Francisco, Calif, 

One of the most difficult problems in urologic diagnosis is the detection of 
early neoplasms of the kidney. There is little difficulty in identifying obvious 
space-consuming lesions; when the diagnosis is not evident upon exposing the 
kidney at operation, biopsy can be safely performed if certain precautions are 
taken. 1 Difficulty arises in patients with obscure hematuria that may or may not 
be localized to one kidney when pyelograms are normal or reveal equivocal 
filling defects. 

In view of the inadequacy of usual methods of diagnosis, it was our hope 
that the Papanicolaou technique, which has served so well in other fields, might 



Fig. 1. Case 1. False positive smear of urine from left kidney. Cluster of cells contains 
enormous nuclei of different sizes and shapes. 

be developed as a diagnostic aid in this type of case. However, the pitfalls of the 
method have proved so disconcerting that they warrant serious consideration. 
We have collected 4 cases in which false positive Papanicolaou smears, inter¬ 
preted by pathologists experienced in the technique, contributed in part to the 
performance of nephrectomy for what proved to be benign lesions. A positive 
result is considered false when cytologic study shows what are thought to be 
neoplastic cells, but pathologic examination of tissue removed fails to confirm 
the presence of neoplasm. 

Ill the 4 cases abstracted in table 1, hematuria was the presenting symptom. 
Ill two, bleeding was localized to one side of the upper urinary tract. In all in- 

Read at annual meeting, American Association of Genito-Grinary Surgeons, Fcbblc 
Beach, Calif. May 23-25, 1955. 

Supported by a State of California Department of Public Health Grant. 

1 Weyrauch, H. M., Wanless, H. i,., Goebel, J. I,, and Scott, Iv. G.: Biopsy of kidney for 
suspected neoplasm. J. [Jrol., 67: 60-S5, 1952. 
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Fig. 2. Case 2. Retrograde pyelogram demonstrating elongated cephalic calyx with ir¬ 
regularity of infundibulum. False positive Papanicolaou smear. Findings produced by 
hemorrhage and edema. 



Fig. 3. Case 3. False positive smear from urine of right kidney demonstrating hyper- 
chromasia, multinuclcation and variability in shape of nuclei. 





Fig. 4. Case 4. False positive smear of urine from right kidney showing cluster of well- 
differentiated cells with hyperchromasia and multinuclcation. 
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T\bll 1 Cases demonstrating false positive Papanicolaou smears of I idncy 
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stances, smears of urine obtained from the renal pelvis were reported as positive 
to highly suspicious for neoplasm after preparation by the usual Papanicolaou 
technique. 2 Pyelograms were either normal or demonstrated irregularities too 
minute to localize at operation. Following nephrectomy, pathologic examination 
of the operative specimens yielded the following findings: subacute papillitis, 
hemorrhagic edema of renal papilla, renal arteriolar sclerosis and normal kidney. 

DISCUSSION 

A review of the literature indicates that other workers have encountered a 
high incidence of false positive smears made from specimens of urine. In a series 
of 168 urologic cases, Chute and Williams 3 report 13 (12 per cent) incorrectly 
diagnosed as “positive” for urogenital cancer. Two patients of this false positive 
group were thought to have renal carcinoma; however, following operation one 
kidney was found to contain a benign cyst, and the other proved to be normal. 
McDonald 4 in 84 cases of suspected renal neoplasm obtained positive smears in 
19; six (31 per cent) of these proved to be false positives. 

Difficulties encountered in the application of the Papanicolaou technique to 
the urinary sediment in general and to the diagnosis of renal neoplasms in par¬ 
ticular are: 

1) The test is successfully applied only when neoplastic cells have been ex¬ 
foliated into the urine. One is unable to obtain cells by scraping suspicious areas, 
as is possible in making smears from the cervix of the uterus. Despite the fact 
that fresh urine is examined, cells may have remained in the urinary tract for 
long periods, and frequently their nuclear and cellular structure cannot be ade¬ 
quately studied. Staining qualities are altered by the pH of the urine, the length 
of time cells remain in the urine after exfoliation and by the technique employed 
in preparing the smear (any drying before fixation exerts a deleterious effect). 

Again, on some occasions, the exfoliated cells are so few that satisfactory in¬ 
terpretation is impossible. In a previous report concerning the use of the test in 
mass screening, 2 22.2 per cent of the smears obtained from 1,575 individuals 
contained too few cells (less than six cells per smear) to allow intelligent inter¬ 
pretation. Furthermore, in recovering neoplastic cells from the upper part of 
the urinary tract, one is limited by the small amount of urine obtained by ure¬ 
teral catheterization. 

2) The nature of malignant lesions of the urinary tract limits use of the tech¬ 
nique. The incidence of neoplasms of the renal pelvis is low. They constitute only 
10 per cent of all renal neoplasms, yet these are the ones most likely to exfoliate. 
Most renal neoplasms are adenocarcinomas arising in the parenchyma. They do 
not invade the excretory tubules or renal pelvis to exfoliate cells into the urine 
until late in their development, usually after the occurrence of hematuria. 

2 Presti, J. C. and Weyrauch, H. M.: Papanicolaou examination of urine in diagnosis of 
urinary cancer. 1. As a test in mass screening. Trans. West Sect., A.U.A., 21: 150-155,1954; 
also J. Urol., 73: 430-434, 1955. 

3 Chute, It. and Williams, D. W.: Experience with stained smears of cells exfoliated in 
urine in diagnosis of carcinoma of genito-urinary system. J. Urol., 59: 604-618, 1948. 

1 McDonald, J. R.: Value of exfoliative cytology in genito-urinarv and pulmonary dis¬ 
ease. Am. J. Clin. Path., 24: 684-689, 1954. 
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3) Many neoplasms such as papilloma of the lenal pelvis exfoliate cells mdis 
tingmshable fioin noimal transitional cells Furtheimoie, well dififeientiated, 
cleai cell carcinomas of the kidney may fail to show cytological characteristics of 
malignancy Papanicolaou" has called attention to the fact that cells with cu- 
boidal oi columnar foim are often seen in nreteial smears m benign papillary 
giowths Hon ever, since they also oecin m the absence of any growth then 
diagnostic sigmfieance is hunted 

4) On the other hand, some noimal cells of the uietei and lenal pehis closely 
resemble neoplastic cells Whethei actually exfoliated oi separated fiom the 
normal mucosa by uieteral cathetei, many of these cells vaiy considerably m 
size, form and structure, far beyond the range obseived in other types of ex¬ 
foliated cells 8 The nuclei may have a fine chiomatm network suggestive of pro¬ 
liferative activity Nucleai enlargement alone, theiefore, is not a valid criterion 
of malignancy m the ureteral specimen An additional noimal characteristic of 
cells in urine obtained by ureteral chaiactenzation is two or more nuclei Papa- 
mcolaou 5 thought that giant, multinucleated cells are syncytia foimed by a 
fusion of many cells, pi obably after exfoliation, since sucli cells are not seen in 
histologic sections of the uretei or pelvis, smaller, multinucleated cells are some¬ 
times found m the renal tubules Other possibilities are that the cells enlaige as 
the result of trauma during uieteral catheterization oi from amitotic or nntotic 
division of the nucleus without a coriesponding division of the cytoplasm 

5) Finally, atypical transitional cells with appalent hypeichroniasia may be 
caused by liiflammatoiy piocesses or ienal calculi and lead to false positive m- 
terpietation s These are small oi medium sized cells with deeply staining nuclei 
usually intermixed with inflammatory cells and eiythrocytes 

CONCLUSIONS 

In view of these considerations, when the Papanicolaou technique is applied 
to the diagnosis of neoplasms of tiie upper urinary tract, these precautions are 
essential 

1) Criteria of what constitutes neoplastic cells of the uppei part of the unnary 
tract must be more stiingeiit than critena for cells obtained duectly fiom tissue 
Conclusive positive diagnosis should be based, not on one oi two cnteria, but 
upon as many neoplastic aberrations* as possible (fig 5) 

2) It is essential to make smeais of the mine lepeatedly Interpietation should 
not be based oil one examination alone 

3) Uiine fiom the bladder should be examined as a contiol befoie obtaining 
specimens fiom the renal pelvis Look with doubt on suspicious cells obtained 
fiom the ienal pelvis when similar cells are not present m mine previously ob 
tamed from the bladdei 

6 Papanicolaou, G N Atlas of I'.vfoll itive Cy tology Cambridge, Mass H irvard 
University Press, 1951 

6 Papanicolaou G N Cytologv of uriue sediment in neoplasms of urinary tract J 
Urol 67 375 1917, also J 'Urol 57 375 1947 and Trans Am Vssoc Genito Urin Surg, 
38 145-117 1917 

* Cnteri i of ruilignaiicy Marked nuclear enlargement, hy perchromasia, anisocy tosis 
unsokaryovis multimicleution, crowding and cngulfment 
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Fig 5. True positive smear fiom urine of left kidney demonstrating cluster of cells with 
multinucleation, hyperchromasia, anisoeytosis and marked nuclear enlargement Left 
nephroureterectomy performed. Specimen showed small epidermoid carcinoma of renal 
papilla. 



Fig. 6. Smears from right and left kidney in same patient; both are compatible with 
malignancy, but prolonged observation indicated they are both false positives. A, right 
kidney. Nuclei are large and hyperchromatic with prominent nuclear border. B, left kid¬ 
ney. Clump of cells demonstrates multinucleation, hyperchromasia and anisoeytosis 
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4) Urine should always be collected fiom both lenal pelves foi companson 
(fig. fi). It is impoitant to obtain urine not only from the side on which suspicion 
lests, e g, when theie is a pyelographie filling defect or bleeding fiom one kidney, 
but from the supposedly noimal side as well. 

SUMM VRY 

Four cases are piesented in which Papanicolaou smeais of unne obtained by 
ureteial catheterization weie highly suspicious or positive for malignancy, yet 
careful pathological examination after nephrectomy failed to reveal evidence of 
neoplasm. Attention is called to the high incidence of false positive smears in 
the examination of renal specimens of mine, and other difficulties encounteied m 
the application of the Papanicolaou technique to unnary sediment aie discussed 
Stringent cuteiia for positive interpietation aie outlined. 

The authors expiess appreciation to Dis. Alvin Cox, David Wood, Fiedemk 
Howard, Milton Rosenbeig, Charles King and Eileen King for aid m the piep i 
ration of this paper. 
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THE EFFECT OF ACTH ADMINISTRATION ON THE URINARY 
EXCRETION OF ANDROGENS AND OTHER STEROIDS BY OLD 
MEN IN COMPARISON WITH YOUNG MEN: PRELIMINARY 
REPORT 

DAVID A. MacFARLANE, CRAIG B. LEMAN, PAUL L. MUNSON and 
J. HARTWELL HARRISON 

From the Department of Surgery, Peter Bent Brigham Hospital, Departments of Surgery 
and Pharmacology, Harvard Medical School and the Biological Research 
Laboratory, Harvard School of Dental Medicine, Boston, Mass. 

This is a progress report of a continuing study of the changes in endocrine 
status associated with increasing age in the adult human male. It is particularly 
hoped that studies of this nature may throw additional light on the etiology and 
rationale of therapy of cancer of the prostate and of the male breast. Previous 
publications from our laboratories 1-5 have reported the results of assays of the 
urinary steroids of patients with cancer of the prostate as affected by orchiec¬ 
tomy, adrenalectomy, and steroid therapy. In the present report, elderly men 
have been compared with young men, with respect to the effect of ACTH on 
the urinary excretion of 17-ketosteroids and 17-hydroxycorticoids, measured 
chemically, and of androgens measured by biological assay. 

The decline in the urinary excretion of androgens and of total 17-ketosteroids 
with age has long been recognized. The pertinent literature has been reviewed by 
Dorfman, 6 Mason and Engstrom, 7 Hamilton 8 and Birke et al. 9 A study, recently 
reported by Dobriner, 10 in which the principal urinary steroids of 11 men under 
50 and 9 men over 50 were individually quantitated, amply confirmed the earlier 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Pebble 
Beach, Calif. May 23-25, 1955. 

This work was supported in part by research grants (C-2051 and C-2056) from the Na¬ 
tional Cancer Institute of the National Institutes of Health, Public Health Service and by 
a Contract (N5 ori-76) between Harvard University and the Office of Naval Research. 

1 Laidlaw, J. C., Goetz, F. C., Jenkins, D., Munson, P. L., Harrison, J. H. and Thorn, 
G. W.: 17-Ketosteroid and androgen excretion in orchidectomized, adrenalectomized 
patients. J. Clin. Endocrinol., 12: 971, 1952. 

2 Munson, P. L., Laidlaw, J. C., Goetz, F. C., Harrison, J. H. and Thorn, G. W.: Studies 
on androgen production by the human adrenal cortex. J. Clin. Endocrinol., 13: S38, 1953. 

3 Munson, P. L., Goetz, F. C., Laidlaw, J. C., Harrison, J. H. and Thorn, G. W.: The 
effect of adrenocortical steroids on androgen excretion by adrenalectomized orchidecto¬ 
mized men. J. Clin. Endocrinol., 14: 495, 1954. 

4 Harrison, J. H., Leman, C. B., Munson, P. L. and Laidlaw, J. C.: Androgen, gonado¬ 
trophin and steroid excretion in man before and after castration and adrenalectomy. Trans. 
Am. Assoc, of Genito-Urin. Surg., 46: 84, 1954. 

5 Harrison, J. H., Leman, C. B., Munson, P. L. and Laidlaw, J. C.: Hormone excretion 
before and after castration and adrenalectomy. New Eng. J. Med., 252: 425, 1955. 

6 Dorfman, R. I.: Biochemistry of Androgens in The Hormones, vol. 1, p. 467. (Ed.) 
Pincus & Thimann, New York, Academic Press Inc., 1948. 

7 Mason, H. L. and Engstrom, W. W.: The 17-ketosteroids: their origin, determination 
and significance. Physiol. Rev., 30: 321, 1950. 

8 Hamilton, J. B.: Androgenic activity per milligram of colorimetrically measured keto- 
steroids in urine: an index of the respective contributions from testicular and extra-testicu¬ 
lar sources. J. Clin. Endocrinol., 14: 452, 1954. 

9 Birke, G., Franksson, C. and Planton, L.-O.: On the excretion of androgens in carci¬ 
noma of the prostate. Acta Endocrinol., 16: Suppl. 17, 1954. 

10 Dobriner, K.: Studies in steroid metabolism. XIX. The beta-ketosteroid pattern in 
normal males. J. Clin. Invest., 32: 940, 1953. 
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Tabit 1 Comparable urinary excretion of 17 hydioxycorheoids 17 1 etostermils, and andro 
gene by younq men and old men 



17 H}ilroxycorticoids 


(mg /24 hrs ) 


[ Mean 

Range 

9 >oung men, age, 19-30 

5 

1-11 

9 old men, igo, 65-87 

G 

2-14 


1 1 £ etostero ds 

ifL, hr» j 

Androgens, 

(IU/24BrO 

Mean 

'1 an Range 1 

1 _> n 3s 1 

62 

) | 4-13 j 

32 


studies based on less disunnmating methods Howoiet die excretion of urinaiy 
steioids known to oiigmate exclusively from adrenal u itical precursors was not 
found to differ significantly between the two age groups 1 be question of possible 
differences m adienal cortical activity lelated to age was re examined in a subse¬ 
quent study by Dobnncr 11 Heie, no consistent differences in the effect of ACTH 
administration on unnaiy steroid patterns were found between two young men 
and two oldci men The Wide differences between individuals, however, sug¬ 
gested that it might be necessary to investigate the question more extensively, 
using laiger numbeis of subjects, and m the present report obseivations on rnne 
subjects in each age group form the basis for our conclusions 
Extiacts of ncid-hydiolyzed urine were prepared and the 17-ketosteroids were 
deteunined by the method of Klendshoj et al 12 and androgens by a modification 
of the baby chick comb weight method of Rakoff et al ,’ 3 previously descubed 3 11 
17-Hjdioxycorticoids were determined by the method of Reddy et al 15 


RESULTS XVD DISCUSSION 


The nine joung men used in this study were 19 to 30 yeais of age The nine 
oldei men were aged 05 to 87 years Two of the older men had been orclnecto- 
mized, one for cancer of the prostate, and the other for bilateral epididymitis, 
but these deviations flora normality were not leflected in detectable abnormali¬ 
ties of steioid excretion All the subjects weie in good health at the time of the 
urme collections 

The mean values and ranges for the urinary excretion of 17-hydroxycorticoids, 
17-hetosteioids, and androgens during control periods are shown in table 1 In 
confirmation of other investigators, the excretion of 17-hetosteroids and andro¬ 
gens was found to be definitely lower in the oldei group, although there was a 
slight ov eilap No significant difference in the excretion of 17 hydroxycorticoids 
between the two age groups w as apparent, however 
The effect of ACTH administration on steroid excretion, as influenced by age, 


11 Dobuner, K Studies in steroid metabolism \XII The adrenal response to ACTH 
in ’ c Invest , 33- 222, 1954 

„ M and Sprigue, A Determination of 17 ketostcroids in 

uri„ v ^__ 922,1953 

13 Rakoff. A E Paichkis K E and Cantarow A Androgen on 3 day old male 
clucks Proc Soc Exper Biol A Med , 55 124 1944 

14 Munson, P L and Sheps, M C The biological assay of androgens, m Wermer, P 
L (ed ) Conference on comparison of the biological properties of steroids and hormones 
Chicago A M A In press 

16 Reddv, W J , Jenkms, D and Thorn, G W Estimation on 17 hjdrowcorticoids in 
urine Metabolism, 1* 511, 1952 
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Table 2. Urinary excretion of 17-hydroxycorlicoids, 17-ketosleroids, and androgens. Mean 
increase over control periods during 2-day period of administration of ACTH gel. Com¬ 
parison of 5 old men with 5 young men 



17-Hydroxycorticoids 
(mg /24 hrs ) 

17-Ketosteroids 
(mg./24 hrs ) 

Androgens 
(IU/24 hrs) 


20 c u.* 

80 c.u 

20 c.u. 

80 c.u. j 

20 c.u. ! 

1 

80 c u 

5 young men; age, 20-30 

S 

20 

6 




5 old men; age, 65-87 

9 

32 

2 





* Daily dose of ACTH gel in clinical units. 


Table 3. Urinary excretion of 17-hydroxycorlicoids, 17-kelosteroids, and androgens. Mean 
increase over control periods during 2-day period of administration of 25 U.S.P. units 
of ACTH by 8-hour intravenous infusion. Comparison of 4 old men with 4 young men 



17-Hydroxy- 
corticoids 
(mg /24 hrs ) 

17-Ketosteroids 
(mg /24 hrs ) 

Androgens 
(r U./24 hrs ) 

4 young men; age 19-30 

4 old men; age 65-76 

20 

10 

14 

11 

30 

8 


was determined in two separate studies. In the first experiment, the responses of 
5 young and 5 older men, all in possession of intact adrenals and testes, were com¬ 
pared. Control 24-hour urine specimens were collected on three consecutive days. 
ACTH in gelatin* was administered once daily for the 4 days immediately fol¬ 
lowing, 20 clinical units on each of the first 2 days, and 80 clinical units for the 
final 2 days. The test was repeated on each man after an interval of two to three 
weeks. A summary of the results is shown in table 2. The rise in 17-ketosteroid 
excretion during ACTH administration was very similar in the two age groups, 
but, surprisingly enough, the rise in 17-hydroxyeorticoid excretion by the older 
men was significantly greater than that of the young men, by statistical criteria. 
The rise in androgen excretion was detected only at the higher dosage level of 
ACTH, and was markedly greater in the young men than in the older men. 

In the second experiment, 4 young men and 4 older men were administered 
ACTHf by 8-hour continuous intravenous infusion on two consecutive days. 
(Two of the older men had been orchiectomized, as noted above.) Control 24- 
hour urine collections were made for two to four consecutive days immediately 
preceding the administration of ACTH. The results are summarized in table 3. 
The results, with respect to the effect of age on the response to ACTH, were very 
similar to those of the first experiment, except in one particular, the smaller in¬ 
crease in excretion of 17-hydroxycorticoids by the older men as compared with 
that of the young men. The difference was statistically significant. 

The effect of ACTH on the mean 17-hydroxycorticoid excretion by the young 
men was essentially the same in both experiments, in spite of the change in 
dosage, route and duration of administration, and nature of the ACTH prepara¬ 
tion, the vagaries of the analytical procedure, and individual variation. The mean 

* “HP Acthar gel,” all of a single lot, supplied gratis by the Armour Laboratory. 

t Corticotropin, supplied gratis from the Research Laboratoiies of the Upjohn Company. 
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response of the older men, howevei, was much lower in the second experiment, 
in which ACTII was admimsteied by intravenous infusion Befoie accepting this 
unexpected lesult as conclusive and attnbuting it to the nature of the ACTH 
treatment, however, we feel that additional studies will be necessaiy 

It has been demonstrated lepeatedly that during ACTH administration the 
uunaiy excietion of 17-hetosteroids and 17 hjdioxjt ntaoids mcieases maih- 
edly, and the data of the present lepoit are in exccl'ud agreement with studies 
by piexious mxestigatois The increased excretion at ludrogtns during ACTH 
adniimstiation, howexer, was first documented m ut prelnnmarv leports 
from our laboratones, 2 4 5 and these eaihei O0=ei a ns ha\e now been con- 
fiimed and extended by the new data 

Fuitheimoie, it has now been demonstrited thit me increase m androgen 
excretion, in terms of international units pel 21 houis during A.CTII adminis¬ 
tration, is much gieatei in young men than in elder j men The percentage m 
ciease m andiogen excietion duung ACTH fieatment over the contiol period 
was, ne\cithelcss, gieater m the oldei group It is also of interest that the ratio 
of mciease in andiogens to increase in total 17 ietosteioids (I U /mg), was 
lower in the oldei gioup It may be speculated that if ACTH administration 
were continued ovei a longei period of time, the androgen excretion of older 
men might approach that of young men 

In any ex cut, these studies have demonstiated that oldei men can lespond 
to ACTH adnumstiation by a considerably mcieased excietion of steroids, 
uicluding andiogens, although, with lespect to androgens, perhaps not so 
promptly oi \ igoiously as young men The satisfactory explanation of differences 
in the excietion of 17-hydioxycorticoids between young and old men must await 
further investigation Finally, it must be concluded that our data, thus far, are 
not in complete accord with the idea that the diffeiences m adrenal steioid ex 
cietion between old men and young men are entnely the result of a decieased 
rate of secietion of ACTH in old men The possibility lemains that, m advanced 
age, the pattern of adienal cortical secietion and the intermediary metabolic 
piocesses may also haxc undergone significant alteration 
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THE BACTERIAL ELORA OF URINE SPECIMENS 
FROM NORMAL ADULTS 

Y. B. PHILPOT, JR. 

From the Department of Pathology, University Hospitals, Madison, I IT's. 

There are inconsistencies in the literature regarding the diagnostic signifi¬ 
cance of bacteria found in urine properly collected for bacteriological examina¬ 
tion. Gould states that “Organisms isolated on bacteriological examination are 
significant when the methods of collecting the urine are satisfactory and the 
technique of the laboratory is of high standard. Under these conditions, no 
organisms are isolated from the urine of healthy persons and patients who 
have no disease of the urinary tract.” Kleinschmidt, on the other hand, reported 
that thirty-five (17 per cent) of 200 females studied were found to have bac- 
teriuria not associated with urinary tract disease. Approximately one third 
of this group of thirty-five were completely healthy and asymptomatic in every 
respect. Lazarus stresses the importance of detailed bacteriological examina¬ 
tion of urine requiring culture methods for species identification. Cook states, 
“The general practitioner as well as the specialist can satisfactorily examine, 
diagnose, and treat the great majority of the patients he sees by using Gram’s 
stain of the urinary sediment to ascertain the general type of infection present.” 

All of the aforementioned authorities agree that urine from females should 
be obtained by the use of a sterile catheter and the three (Cook, Lazarus, Gould) 
who dealt with males agree that a midstream voided specimen from males after 
proper cleansing of the external genitalia is satisfactory. The differences in 
opinion, therefore, reflect variations in bacteriological technique and inter¬ 
pretation. 

In order to establish a base line of normals that will aid in determining the 
diagnostic significance of bacteria in the urine and clarifying the above men¬ 
tioned disagreements, a study has been made of the bacterial flora of urine fror 
100 normal adults, 50 of which were male and 50 female. 

PROCEDURES 

The volunteers whose urine was studied varied in age from 18 to 07 y 
but the majority were between 20 and 30 years. Fourteen of the total nn 
had mild symptoms of urinary tract disorder such as occasional burnii 
urination or nocturia, but none of them were sufficiently annoyed to seek 
leal attention or to alter their daily routine of activities. The remainde 
were found to be completely free of symptoms of urinary tract diseas' 
careful questioning and were actively engaged in employment. 

Procedure for collecting urine samples from males was as follows: 

1) The foreskin was reflected backwards and the glans penis rim 
water. 

Accepted for publication July 26, 1955. 

This work was done with the help and advice of W. D. Stovall, M.D., Do 
Ph.D., and Miss Ann Knell, and other members of the staff of the Universit. 
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-) Tlie glans was washed carefully with tincture of green soap and a stenle 
sponge, and rinsed w ith a 1-5000 aqueous solution of potassium meicurie iodide 
At this point the penile meatus of 21 volunteers was swabbed with a sterile 
cotton applicator which was then immersed in 1 per cent lactose bioth and 
incubated at 37°C The cultures were examined at periods of 24 and 48 houis 
aftei inoculation 

3) From 30 to 100 cc of unne was voided and discaided Approximately 30 
cc of bladder urine was then collected in a steiile container and cultures staited 
within two liouis 

All specimens from males were collected by the authoi to asceitain that 
standard methods were obseived m each case 

The piocedure of collecting samples from females was as follows 

1) Using stenle rubbei gloves the labia weie spread apait exposing the ex 
ternal uiethral orifice 

2) The exposed area was washed with a sterile sponge and tinctuie of green 
soap (diluted 1.4 in sterile water to avoid nutation) and nosed with a 1-5000 
aqueous solution of potassium mercuric iodide 

3) A stenle (autoclaved) lubber cathetei was inseited into the bladdei and 
approximately 30 cc of mine collected m a stenle contamei Cultmes weie 
staited within 2 hours 

All specimens from females were collected by one well qualified giaduate 
nuise who used the same pioceduie on all volunteers 

One ml of each unne sample was placed in a porn plate with Bacto plate 
count agai containing yeast extract, glucose, and tryptose, and buffered at pH 
7 2 Ten ml of each unne sample were centrifuged at 3,000 rp m foi 10 nun 
utes and the residue examined foi cellulai content and stained by Giarn’s 
method foi bacteria In addition, a loopful of the sediment of centrifuged unne 
specimens from males was placed m 1 per cent lactose broth with biom thymol 
blue indicator and another loopful streaked out on a blood agai plate Initial 
agar plate cultmes were incubated at 37°C for 24 to 28 hours Lactose broth 
was held foi a total of 48 hours befoie it was considered negative 

The teim, Miciococcaceae lefers to the family of bacteria that includes the 
geneia Micrococcus (Staphylococcus), Gaffkya, and Sarcma These oigamsms 
were identified oil the basis of colonial morphology on a blood agar phte and 
cellulai morphology aftei Gram staining 

All stieptococci recovered were placed in 1 pel cent glucose broth o\ernight 
and tiansferied to 6 5 per cent sodium chlonde broth at pH 7 2 Organisms 
growing on the latter medium weie classified as euteiococci Streptococci that 
failed to glow in 6 5 per cent sodium chloride broth were classified on the basis 
of hemolysis on a blood agar plate 

Giam negative lods that feiment 1 pei cent lactose broth were classified as 
members of the genus Escherichia oi Aerobacter The tw o strains of gram¬ 
negative Bacterium amtratum were identified on the basis of the chaiacteristic 
feimentation teaetions paitioularly their ability to ferment 10 pci cent lactose, 
but not 1 pei cent lactose 
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Table 1 . Number of urine specimens from 100 normal volunteers showing bacteria 

by various techniques 


Method 

I . 1 

Specimens from 50 ^ 1 

Males Showing Bacteria j 

Specimens from 50 
Females Showing Bacteria 


Number 

% of total 

Number 

% of total 

1. Plate count agar 1-30 colonies/cc. 

n , 



28 

30-400 colonies/cc 




6 

Over 400 colonies/cc 

HI 



0 

Total 

41 

82 

17 

34 

2. 1% lactose broth 

26 

52 

not clone 

not done 

3. Blood agar streak plate 





Less than 16 colonies per plate 

11 

22 

not done 


Over 16 colonies per plate 

1 

2 



Total 

12 

24 


.. 

4. Gram stain 

1 

2 

2 

4 


RESULTS 

As shown in table 1, 82 per cent of midstream urine specimens from 50 ap¬ 
parently normal males showed bacteria, when 1.0 cc of undiluted urine was 
cultured in a pour plate with plate count agar. Only 28 per cent showed more 
than 30 organisms per cubic centimeter and the highest number found in a 
single specimen was 5,700. This figure can be regarded as only an approxima¬ 
tion since accurate plate counts of bacteria can be obtained only when the 
number of bacteria is within the range of 30-400 per plate. 

Using a loopful of centrifuged urine as an inoculum, bacteria were recovered 
from 52 per cent of urine specimens from males cultured in 1 per cent lactose 
broth, and from only 24 per cent of specimens streaked on a blood agar plate. 
The single specimen containing bacteria revealed by Gram's stain of centrifuged 
urine was the one showing approximately 5,700 organisms per cubic centimeter. 
Organisms seen by direct examination of uncentrifuged urine are probably pres¬ 
ent in numbers of 100,000 per cubic centimeter or greater. 

Table 1 also shows that a catheterized urine specimen from a normal female 
is much more likely to be sterile than is a midstream specimen from a normal 
male. By the most sensitive method of detecting bacteria (plate count) only 
34 per cent of urine specimens from females contained bacteria in contrast to 
82 per cent from males. The average number of bacteria per cubic centimeter 
from females is also significantly less than that from males. On direct micro¬ 
scopic examination of centrifuged urine from females, bacteria were seen in 
only 2 of the 50: gram-positive cocci in one and gram-positive bacilli in the 
other. Neither of these organisms grew on plate count agar indicating that 
although it was the most sensitive of the media used in these experiments, 
plate count agar is by no means a perfect medium for the growth of all bacteria. 

The organisms recovered from “normal” urine listed in table 2 include many 


bacterial flora of urine specimens 
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Table 2. Number of urine samples from 100 normal volunteers showing various 
types of bacteria 


Type of Bacteria 

Maks (Total 50) 

J Females (Total 50) 

No. of 
specimens 

% of total 

No of 
specimens 

% of total 

Beta hemolytic streptococci 

0 

0 

1 

2 

Alpha hemolytic streptococci 

0 

0 

o 

4 

Micrococcaceae 

22 

44 

9 

18 

Enterococci 

1 

2 



Eseherichia-Aerobucter 

2_ 

4 



Micrococcaceae 4* Eseherichia-Aerobacter 

1 

2 



Micrococcaccae 4- paracolon 

1 

o 

' 


Micrococcaceae + Alpha hemolytic streptococci 

4 

S 

1 

2 

Micrococcaccae 4" Beta hemolytic streptococci 

1 

2 

1 

2 

Micrococcaceae 4- diphtheroids 

1 

o 

3 

fi 

Micrococcaceae 4- Gram positive bacilli 

1 

2 



Micrococcaceae 4- Bacterium anitratum 

2 

4 



Micrococcaccae + enteiococci 

5 

10 



Total 

41 

S2 

17 

34 


of those capable of causing disease of the genitourinary tract. Bacteria most 
frequently found were Micrococcaceae, a family that includes staphylococci 
and gram-positive cocci occurring in packets or tetrads frequently referred to as 
“micrococci.” Although Goldstein reported that micrococci were not capable 
of producing experimental renal lesions in rabbits, Munger states, “The micro¬ 
cocci may in themselves produce a pyuria which picture, both objectively and 
subjectively, will rapidly be relieved under a few injections of neoarsphenamine.” 
Detailed classification of staphylococci has not been done since the pathogenicity 
of these organisms is not necessarily related to pigment production, hemolysis, 
or results of the coagulase test. Levine considers the coagulase test to be the 
most significant of the three methods. Other types of organisms isolated in this 
series: Enterococci, alpha and beta hemolytic streptococci, Bacterium ani- 
tratum, and members of the genus Escherichia or Aerobacter (often referred to 
as coliform organisms or the “coliaerogenes group”), have all been reported as 
the cause of genitourinary tract infection. 

Table 3 shows that cotton swabs of 19 of a total of 21 penile meatuses taken 
immediately after thorough cleansing and rinsing with disinfectant showed 
bacteria. Many of these organisms are potential pathogens of the urinary tract, 
and in 9 of the 21 volunteers the same organisms were isolated from urine that 
were cultivated from meatal swabs. 

Only 2 of the 100 urine specimens examined showed abnormal cellular con¬ 
tent on direct microscopic examination after centrifugation. Both were from 
males; one showed 15-20 white blood cells per high powered field; and the other 
15-20 red blood cells per high powered field. There was no correlation between 
these findings and bacteriuria or the slight symptomatology mentioned under 
Procedure. The man whose urine contained 5,700 organisms per cubic centimeter 
was completely asymptomatic and the cellular content of his urine was normal. 
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Table 3. Correlation of bacteria found m urine and meatal swabs fiom 21 normal males 


Bacteria round in Urine 

Bacteria round on Meatal Swabs 

No of 
Vol¬ 
unteers 

Micrococeaceae 

Micrococeaceae 

6 

No growth 

Micrococeaceae 

3 

Micrococeaceae + Bact. anitratum 

Micrococeaceae 

2 

No growth 

No growth 

1 

Micrococeaceae + A. hem. Strep. 

B. hemolytic streptococci 

1 

Micrococeaceae 

Gram-positive bacilli 

2 

Micrococeaceae + A. hem. strep. 

Micrococeaceae 

i 

Micrococeaceae 

No growth 

i 

Enterococci 

Enterococci 

i 

Escherichia-Aerobaeter 

Escherichia-Aerobaeter 

i 

Micrococeaceae + B. hem. strep 

Micrococeaceae + B. hem. strep 

i 

No growth 

Gram-positive bacilli 

i 


DISCUSSION 

The variations in sensitivity of the four methods listed in table 1 for detecting 
the presence or absence of bacteria in urine can be explained at least partially 
on the mechanics of handling the urine. Ordinary glass centrifuge tubes have 
been broken in this laboratory when spun at speeds greater than 3,000 r.p.m. 
It is doubtful that at this speed for a period of 10 minutes all the bacteria pres¬ 
ent in 10.0 cc of urine will be completely sedimented. 

Even if one assumes, however, that all the bacteria present in the original 
specimen are concentrated in the sediment, other factors still must be taken into 
consideration. The usual procedure in most laboratories is to decant the super¬ 
natant fluid leaving approximately 0.2-0.5 cc of sediment. A platinum loop 
measuring 5 mm. in diameter will transfer approximately 0.003 cc of water. 
Depending upon such variable factors as viscosity of urinary sediment and the 
angle at which the loop is held, an ordinary platinum loop may not transfer 
more than .003/.2 or 1.5 per cent of the bacteria contained in the original urine 
sample. One cubic centimeter of uncentrifuged urine will, on the other hand, 
contain 10 per cent of a 10.0 cc sample. Bacteria adhering to the platinum loop 
are much more likely to be removed when immersed into a liquid broth than 
when one side of the loop is streaked on a solid agar plate. Therefore, even if 
the nutritional factors of all media are the same, methods employing 1.0 cc of 
uncentrifuged urine should be more likely to reveal bacteria, than methods 
employing a loopful of centrifuged urine and when the latter method is em¬ 
ployed liquid media should reveal a higher percentage of positives than solid. 
Variations in methodology probably account for some of the discrepancies in 
the literature. The overwhelming majority of specimens reported herewith 
would undoubtedly have been “sterile” if only a loopful of uncentrifuged urine 
had been streaked on a blood agar plate. 

The present work is consistent with that of Levine who reported, “it is evi¬ 
dent that the presence of staphylococci both coagulase positive and coagulase 
negative, on all media is associated in most cases with leukocytes and erythro- 
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cytes m the umie We see that both the coagulase positive and negative 
stiams when on liquid media alone, ave associated with few 01 no leukocytes 
01 erytlnocytes m the urine as well as with few cases of albuiniiiinia ” Levme 
inoculated a loopful of urme on 5 per cent human blood agai and eosin methylene 
blue agai while he placed 0 5-1 0 cc m hvei peptone bioth The lattei method 
is much inoie likely to leveal presence of bacteria m small numbei than is the 
method foi inoculating the two solid media 

MeCIane and Trout 8 studied the urme of 30 obstetrical patients duiing vanous 
stages of then antenatal and puerperal periods Of 115 cathetenzed mine speci¬ 
mens obtained from the right ureter of these patients, 15 per cent showed bac- 
teua and of 58 specimens of bladder mine, 55 per cent showed bacteua Since 
the uieteral urme was plated directly on an ascitic agar slant and the bladdei 
urme (the amount was not stated) was cultured m beef infusion bioth, the 
variations in the percentage of specimens in the two groups showing bacteua 
may be due to variation in technique rathei than source from which mines 
w ere derived 

The species Bacterium aintiatum was descnbed m 1048 by Schaub and 
Haubmgei as a giam-negative, nonmotile lod capable of fermenting 10 pei cent 
lactose, glucose, and galactose It does not ferment 1 per cent lactose oi othei 
carbohydrates used m the identification of gram-negative bacilli Schaub and 
Haubmgei isolated this organism Irom nine urine specimens, five of which weie 
fiom individuals known to have gemtourmaiy tiact infection Histones weie 
not available on the other four Bacteuum amtratum was also found in pleural 
fluid, pericardial fluid, heait blood, lungs, and cervix The demonstiation of 
this oiganism m urme fiom two normal individuals emphasizes that its isola 
tion from unne is not per sc diagnostic of infection 

It is not known whether the bacteria isolated from the urme of noimal in¬ 
dividuals comes from the unnaiy tract oi repiesents contaminants fiom the 
external uiethral orifice Table 3 shows that the meatus of the male penis has 
not been sterdized by the cleansing operation employed prior to the voiding of 
urine 

Seastone reported that saline washings of the hands cleansed with the best 
available suigical techniques Contain bacteria It is not likely that the glans 
penis can be mote easily sterilized than human hands and unne passing tiuought 
a contaminated meatus is just as likely to contain bacteua as is saline passing 
ovei contaminated hands The con elation of bacteua found on the meatus with 
that found in the urme further suggests contamination Moise reports that 
Corynebactenum leuale, a causative agent of infectious cystitis and pyelonephri¬ 
tis of cattle, was isolated fiom the unne of 17 6 per cent of 523 apparently normal 
daily cattle Vaginal or penile swabs of 108 normal cattle made immediately 
aftei slauglitei pioved positive for C retiale in 4 instances, but no diphtheioid 
bacilli were isolated from the bladder unne 

Regardless of whether the bacteua reported herewith icpresent contaminants 
oi inhabitants of the genitourinary tract, the fact that they weie piesent in a 
ceitain pei cent of urme samples collected from appaientlj healthy individuals 
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by methods widely accepted as satisfactory, must be recognized in the clinical 
interpretation of urine cultures. The length of time and temperature of the 
storage of these specimens must also be considered. 

SUMMARY AND CONCLUSIONS 

Bacteria were found in 82 per cent of 50 midstream voided specimens from 
normal human males and 34 per cent of 50 catheterized specimens from normal 
human females when 1 cc of urine was placed in a plate count agar pour 
plate. 

When a loopful of centrifuged urine was placed in 1 per cent lactose broth, 
52 per cent of the specimens from males showed bacterial growth and only 22 
per cent were positive when a loopful of centrifuged urine was streaked on a 
blood agar plate. 

Bacteria were seen on Gram’s stain of centrifuged urine from one of the 50 
specimens from males and two from females. 

Many of the types of bacteria isolated have been reported as pathogenic for 
the genitourinary tract. 

It is concluded that the demonstration of potentially pathogenic bacteria in a 
properly collected urine sample is not in itself diagnostic of infection. Since bac¬ 
teria in most of the urine samples studied in this series were present in small 
numbers, the bacteriologist may be of additional aid to the clinician by giving 
him some idea of the number of bacteria present in a given sample of urine 
within a specified time limit as well as identifying species and determining 
sensitivities. Direct microscopic examination of urine stained by Gram’s method 
is of considerable value in this regard since bacteria seen in uncentrifuged urine 
bjr this procedure are probably present in numbers of 100,000 per cubic centi¬ 
meter or greater. 
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AIR EMBOLISM DURING PRESACRAL PNEUMOGRAPHY A 
CASE REPORT 

IRVING GLASSMAN, ROBERT SHAPIRO vxd I'RAMvUN ROBINSON 

Prom the Departments of Radiology and Neurosurgery, Hospital of St Raphael, 

New Haven, Conn 

Since Ruiz Rivas’ original papei on presacial pneumography in 1950, this 
method has mcieased m populanty 1 A numbei of repoits have appealed m the 
liteiatuie descnbmg the many advantages of this technique, including its safety 
Thus, Blackwood 2 noted only tiansient lumbosacial discomfoit and distention 
among his patients Similarly, TmoUei,* Stembach 4 and otheis have lepoited 
then experiences without any significant complications 

The purpose of tins paper is to lecord the oecunence of an embolism resulting 
fiom presacial an injection A similar accident, also with lecoveiy, was lepoited 
lecently by Russ, Glenn and Gianturco 5 One death due to air embolism was 
mentioned in passing by the editois of The Year Bool of Radiology 6 

The possibility of air embolism is ever present with this diagnostic pioceduie 
and must be appreciated The peitinent anatomic features to bo considered are 
as follows 7 The hemoirhoidal veins foim an intertwining plexus about the 
lectum and anterioi sacium The middle sacral veins, m particular tiaverse the 
anteuor sacral wall moie or less in the nndhne to anastomose with the kemoi- 
lhoidal plexus Similaily, the middle sacial arteiy, which arises at the bifiu cation 
of the aoita, courses in the nndhne along the anterior suiface of the sacium 
It is possible to entei these piesacial vessels with a nndhne puncture The lateial 
sacial veins, which arise from the hypogastnc vein, accompany the lateral sacial 
aitenes along the anteiolateral aspect of the sacium These vessels aie less likely 
to be entered unless the punctuie is made quite lateially See figure 1 

CASE HEPORT 

I R , a 70 yeai old white man, was admitted to the Hospital of St Raphael 
on Octobei 28, 1954 foi fuither study of a left abdominal mass On Noxembei 9, 
1954, a presacial an study was performed With the patient in the knee chest 
position, a No 20 three inch spinal needle was introduced into the left buttock 
approximately five centimeteis lateial and two centimeters supenoi to the tip of 
the coccyx The point of the needle was advanced until it leached the mtenoi 

Accepted for publication July 20, 1955 
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Inf. Vena Cava 
Abdominal Aorta 

Middle Sacral Artery 

Lt. Common Iliac \/. 
Middle Sacral Vein 

Lateral Sacral Vein 

Anterior Sacral Plexus 
Ureter 

Middle Sacral Artery 


Fig. 1. Sacral vascular distribution 

sacral wall whereupon it was withdrawn several millimeters. Preliminary aspira¬ 
tion yielded no blood. Three hundred cubic centimeters of air were injected 
without difficulty. At this stage the patient became cyanotic, complained of 
chest pain, and exhibited stertorous respirations and a feeble pulse. He was 
immediately placed in the left lateral decubitus position to prevent circulatory 
obstruction due to an air trap in the right ventricular outflow tract. Ausculation 
of the heart disclosed an arrhythmia but no characteristic “swishing” sound. 

The patient’s condition improved considerably. An additional 300 cc of air were 
introduced into the presacral space with the patient in the semi knee-chest 
position. The patient then lapsed into an unresponsive state. He was placed in 
the left lateral decubitus position again and given Cb by mask. Thirty minutes 
later his blood pressure was 80/60 but his pulse was full and regular. Physical 
examination disclosed paralysis of the right upper extremity and left facial 
weakness. Oxygen therapy was continued until his condition was improved and 
he was transferred to his room. 

The patient remained semicornatose over the course of the subsequent 12 
hours during which period he had recurrent generalized seizures which predomi¬ 
nately involved the left side of the body. Recovery of the paralysis of the right 
upper extremity took place within several hours. On the following day, however, 
there was evidence of horizontal nystagmus and diffuse weakness of the left 
upper extremity. Flame-shaped hemorrhages were noted in the left optic fundus 
and several petechiae were evident in the left lower conjunctival sac. Over the 
course of the subsequent five days there was progressive subsidence of the nys¬ 
tagmus and recovery of motor power in the left upper extremity. His sensorium 
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cleaied satisfactorily and theie were no subsequent seizuies X-rays of the skull 
failed to disclose evidence of bony abnormality or shift in the pineal gland Latei 
in Ins hospital course, a supiapubic cystotomy uas performed for chiomc uunary 
retention secondary to benign hypertrophy of the piostate gland The patient 
was discharged from the hospital on December 2, 1954, his thirty-fourth hospital 
day 

SUMiMARl 

A case of an embolism complicating presacral pneumogiaphy is repotted 
The significant anatomical data pel taming to this accident me reviewed 
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NEPHROGRAPHY DURING ROUTINE EXCRETORY UROGRAPHY 

ARNOLD M. WALD 

From the Department of Radiology, United Hospital, Port Chester, N. Y. 

The purpose of this paper is to describe a method of obtaining a nephrogram 
during routine excretory urography by exposing an 11 by 14 inch film at the 
proper time. A rapid injection (10-15 seconds) of a highly concentrated organic 
iodine compound (urokon 70 per cent) makes this possible. The technique has 
been used in 195 cases without serious untoward reaction. It is the author’s 
belief that it is a safe and practical method for routine excretory urography in the 
private office or hospital x-ray department and the method is presently being 
used at the United Hospital. 

Precedents for this study are as follows: Nesbitand Nesbitt 1 have shown that 
the intravenous injection of 25 cc of urokon 70 per cent in 585 cases produced 
mildly annoying side reactions which were no greater in incidence than those 
encountered with other medications though greater than encountered with uro¬ 
kon 30 per cent. They believed that the tremendous improvement in pyelogram 
quality overcame the objeetional features of the side reactions and “are now using 
urokon 70 per cent exclusively for pyelography at University Hospital,” (Uni¬ 
versity of Michigan). Barry and Rose 2 report that in 1160 cases by using urokon 
70 per cent and rapid injection (usually 15-20 seconds) there was “a greatly 
decreased toxic reaction over that of any other medium now employed.” Porporis 
et al. 3 used urokon 70 per cent with as rapid an injection as possible using an 18 
gauge needle in 2500 routine intravenous pyelograms and found that better uro¬ 
grams resulted than previously obtained with less concentrated iodinated com¬ 
pounds. Robb and Steinberg 1 first noted demonstration of the renal parenchyma 
after intravenous administration of organic iodine compounds. Weens et al. 5 
described a method of intravenous nephrography using 50 cc of diodrast 70 per 
cent solution and a rapid (2 second) injection through a special 12 gauge needle. 
They performed 35 such examinations and noted opacification of the kidneys 
beginning in 9 to 12 seconds after injection. Yesey et al. 6 described an intravenous 
method of nephrography in which opacification of the renal outlines was ob- 

Accepted for publication September 21,1955. 

1 Nesbit, R. M. and Nesbitt, T. E.: Experiences with high concentration urokon for pye¬ 
lography. Univ. Mich. Med. Bui., 18: 225-231, 1952. 

2 Barry, C. N. and Rose, D. K.: Urokon sodium 70 per cent in excretory urography. J. 
Urol., 69: 849, 1953. 

' 3 Porporis, A. A., Zink, O. C., Wilson, H. M., Barry, C. N., Royce, R. and Rose, D. K.: 
Routine clinical experiences using urokon sodium 70 per cent in intravenous urography. 
Radiology, 60: 675-86, 1953. 

4 Robb, G. P. and Steinberg, I.: Visualization of the chambers of the heart, the pul¬ 
monary circulation, and the great blood vessels inman. A practical method. Am. J. Roent¬ 
genol., 41: 1-17, 1939. 

- 5 Weens, H. S., Olnick, H. M., James, D. F. and Warren, J. V.. - Intravenous nephrog¬ 
raphy: A method of roentgen visualization of the kidney. Am. J. Roentgenol. & Rad. Ther., 
65: 411,1951. 

- 5 Vesey, J., Dotter, C. T. and Steinberg, I.: Nephrograph\-: Simplified technic. Radi¬ 
ology, 55: S27-S33, 1950. 
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tained by appropriately timed films following the injection of large doses of 
concentrated organic iodine-containing contrast substance. Their method con¬ 
sisted of a very rapid injection (less than 2 seconds) of neo-iopax 75 per cent or 
diodrast 70 per cent using a 12 gauge Robb-Steinberg needle, films at G to 20 
seconds after injection, and a second film as soon as the cassette could be changed 
(usually within less than 10 seconds). Wall and Rose 7 reported an intravenous 
technique using 50 cc of urokon 70 per cent injected in 5 seconds with a 15 gauge 
needle and taking films at approximately 10 and 25 seconds. In 80 cases they ob¬ 
tained opacification of the renal parenchyma in each instance. Wall and Rose 
placed the x-ray tube and film so that the patient’s kidneys (rather than the 
entire urinary tract) were centered. Porporis et al. 3 mentioned without further 
elaboration that “25 cc of urokon 70 per cent provided a moderate degree of 
opaeificaton of the renal shadows. . . .” 

Thus it has been shown that a rapid injection of 25 cc of urokon 70 per cent is 
safe and produces pyelograms of good to excellent quality, and that appropri¬ 
ately timed films taken after the injection of 25-50 cc of urokon 70 per cent 
demonstrate opacification of the renal parenchyma. 

To determine the practicability of nephrography as a part of routine intrave¬ 
nous pyelography the present study was undertaken. 

METHOD 

The following technique has been used. 

The patient is given a cathartic the evening before the examination. For this 
purpose castor oil, licorice powder, or saline cathartics are prescribed depending 
upon the preference of the referring physician. A light supper is allowed. 

Foods and liquids are withheld from 9 p.m. of the evening prior to the exam¬ 
ination until the examination is completed. 

Pyribenzamine 100 mg. or similar antihistaminic is given orally approximately 
2 hours prior to the examination. 

A preliminary 14 by 17 inch film is taken with the patient in Trendelenburg 
position. No compression is used. 

A sensitivity test is performed by injecting ^ cc of urokon 70 per cent solution 
intravenously. The patient is then observed for a 10-minute period. 

During the 10-minute waiting period the preliminary film is checked for 
radiographic technique and placement. The x-ray tube is centered on an 11 by 
14 inch cassette, placed crosswise under the kidney area. 

If there is no untoward reaction to the test dose, 25 cc of urokon 70 per cent is 
injected intravenously using an 18 gauge needle, in 10 to 15 seconds. Venipunc¬ 
ture technique must be meticulous because extravasation of urokon 70 per cent 
could produce pain and local tissue reaction. 

The injection is timed and at 30 seconds from the beginning of the injection 
the nephrogram film is exposed. 

At 2 to 3 minutes the patient is given a cup of water (about 4 oz.). This is 

1 Wall, B. and Rose, D. K.: The clinical intravenous nephrogram: Preliminary report. 
J. Urol., 66: 303-14, 1951. 
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believed to produce better filling of the renal collecting system and ureters in 
subsequent films. 

At 5 minutes the first pyelogram in the series is taken on an 11 by 14 inch film 
placed like the nephrogram film. Ten- and 15-minute conventional 14 by 17 
inch pyelogram films are exposed, and an upright film is taken at 20 minutes. 

The 10-minute film is inspected before the examination is considered completed 
and additional oblique, lateral, or delayed films ordered as indicated. 

RESULTS 

The above described method was used during 100 intravenous pyelograms per¬ 
formed on consecutive unselected cases at United Hospital. Nephrogram films 
were taken variably at 30 seconds, 60 seconds, and at 2 minutes during the first 
100 cases. The 30-second film was found to be by far the most satisfactory. In 
subsequent examinations only the 30-second film has been taken. The films ob¬ 
tained in the first 100 cases using the "routine nephrogram” technique were 
reviewed by the author and by a urologist. The nephrograms were classified as to 
quality using the following criteria: 

1) None: No discernible opacification of the renal shadows. 

2) Poor: Slight opacification of the renal shadows but not sufficient to clearly 
demonstrate the renal outlines. There was no increase in renal density when 
compared with subsequent intravenous pyelograms. 

3) Good: Definite opacification with clear delineation of renal outlines. The 
density of the renal shadows in this group was greater than the renal density in 
the preliminary film and in all subsequent pyelogram films. 

4) Excellent: Opacification is equal to that obtained by the 50 cc urokon 70 per 
cent—2-second injection method. 

Table 1 is a summary of the quality of nephrograms obtained by this method. 
The results indicate that in 64 per cent of cases a nephrogram was obtained in 
which the kidneys were significantly opacified and clearly outlined, providing 
information to the radiologist and urologist which would not otherwise be 
available from the pyelographic examination. Examples of 30-second routine 
nephrograms are shown in figures 1 and 2, in which scout films of the abdomen and 
nephrograms are compared. The quality of pyelogram was judged by the criteria 
of Nesbit: 4 “The pyelograms are rated Poor, Fair, Good, and Excellent. Poor 
quality films are those in which no satisfactory secretion of contrast medium is 
shown. Fair refers to a film showing visible excretion but no basis for a definite 
diagnosis other than obstructive uropathy. Good refers to satisfactory pyelo- 

Table 1 . Quality of nephrograms obtained in 100 cases of “routine nephrogram during 

intravenous pyelography” 


None 6 

Poor 30 

Good 6-t 

Excellent 0 


Total 


100 
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Fig 2 1, \ raj of abdomen Renal outlines are pirtl\ visible B, 30 second nephrogram 

Kidney well opacified and tlearlj outlined 


Tvbil, 2 Pyclogiaphic quality obtained in 100 cases using 25 cc of tool on 70 per cent 
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Table 3. Reactions and effects of injection (10-15 second injection) of 25 cc of urokon 70 per 
cent in 100 cases in order of frequency of occurrence 

No. cases 


Sensation of warmth. 72 

Tingling sensation, mouth or elsewhere. 45 

Flush. 40 

Metallic or bitter taste. 31 

Nausea. 21 

Arm pain, slight. 6 

Urticaria. 4 

Sensation of voiding. 3 

Vomiting. 2 

Faintness or dizziness. 2 

Tachycardia. i 


grams which make possible a definite opinion regarding diagnosis, and Excellent 
denotes a quality equal to that seen in satisfactory retrograde pyelograms.” 

The results of this series, table 2, are roughly comparable to those of Nesbit, 
and the pyelogram quality in general was superior to that previously obtained 
with less concentrated media. 


REACTIONS 

No serious reactions were encountered following the rapid injection of 25 cc of 
urokon 70 per cent solution. To date urokon 70 per cent has been used for a total 
of 195 pyelograms. The effects of and reactions to the injections are summarized 
in table 3. It should be noted that it was usual for the patients to notice certain 
sensations following the injections, e.g., a sensation of warmth, tingling in the 
mouth, throat, etc. True reactions were much less frequent, nausea resulting in 
21 per cent of cases, vomiting in 2 per cent and urticaria in 4 per cent. In all cases 
of urticaria there was prompt clearing following intracutaneous use of 2-3 minims 
of epinephrine. The nausea and vomiting were always of short duration, lasting 
up to 1 to 2 minutes. 

Oral antihistaminics were used prior to the injection of urokon 70 per cent in 
an attempt to prevent serious reactions to the drug and to decrease the incidence 
of minor reactions. However it is not the purpose of this paper to discuss the 
effectiveness of the use of antihistaminics. 

DISCUSSION 

A method is described for obtaining nephrograms as a part of routine excretory 
urograms. The results indicate that good nephrograms were obtained in 64 per 
cent of cases. The nephrograms were not so good as those obtained following use 
of 50 cc of urokon 70 per cent via a 12 gauge Robb-Steinberg syringe and needle, 
a 2-second injection and films timed to the patient’s circulation time. However, 
the latter method is time-consuming and requires extra technical help and is not 
practical for routine use. The technique of routine nephrography has been kept 
as simple as possible, requiring no more time, contrast material, or technical help 
than a routine intravenous pyelogram. 














NEPHROGRAPHY DURING EXCRETORY' UROGRAPHY 


577 


The routine nephrogram method is not intended to replace the more compli¬ 
cated nephrogram technique. Its purpose is to increase the scope of the excretory 
urogram. It is conceivable that the method can be improved by taking a nephro¬ 
tomogram rather than a nephrogram at 30 seconds. Evans 8 has described the 
technique of nephrotomography and feels that the nephrotomogram is much 
more useful than the simple nephrogram, provides clearer definition of renal 
pathology and frequently enables the differentiation of renal cysts from neo¬ 
plasms. It is conceivable that this will be possible with nephrotomograms done 
at 30 seconds as part of routine excretory urograms and studies along this line are 
recommended. 


SUMMARY 

A method is described whereby good nephrograms were obtained in 64 per cent 
of 100 cases, during routine excretory urography. 

The method essentially consists of a rapid (10-15 second) injection of 25 cc of 
urokon 70 per cent via an 18 gauge needle, a nephrogram film at 30 seconds, and 
conventional intravenous pyelogram films at 5, 10 and 15 minutes. 

The method provides added information about the status of the renal paren¬ 
chyma and is recommended as a routine procedure. 

The author wishes to thank Dr. Dovell N. Bonnett, Greenwich, Connecticut 
for reviewing the films which are the subject of this report and for his helpful 
criticism and comments. 

1 Evans, J. A., Dubilier, W. and Monteith, J. C. : Nephrotomography. Am. J. Roentgenol. 
& Rad. Ther., 71: 213, 223, 1954. 
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"Glucuronides increase the solubility of calcium 
phosphate. Excretion of glucuronides in the urine 
can be increased by administering compounds, 
such as the salicylates, that conjugate with 
glucuronic acid.” 

"It was almost always possible to double the 
pretreatment urinary output of glucuronides; 
sometimes it was tripled or quadrupled. Salicyl- 
amide proved even better than acetylsalicylic 
acid and is used in all cases now. In 17 out of 19 
patients there was no recurrence of calculi. In 
one patient there was recurrence and in another 
some pre-existing calculi increased slightly in 
size. The therapy prevented the common incrus¬ 
tation of inlying catheters in eight out of nine 
patients whose catheters previously became ob¬ 
structed in one or two weeks.” 

From the resum4 of Prien, E. L., and Walker, B. S.: 
Salicylamide and acetylsalicylic acid in recurrent 
urolithiasis. J.A.M.A. 160: 355 (Feb. 4) 1956. 



• 2 Gm. a day increases giucuronide 
excretion from 2 to 4 times ...greatly 
increasing calcium phosphate solubility 

• produces a higher giucuronide response 
than does aspirin 

• " Accordingly, we have abandoned the use 

of acetylsalicylic acid and use salicylamide in 
all cases now.”' 

• lack of unpleasant features encourages 
fullest patient cooperation. 

• simple dosage schedule—2 tablets t.i.d. 

• each Salicim tablet contains 5 gr. 

(0.3 Gm.) of salicylamide (amide 
derivative of salicylic acid). Bottles of 
100, 500 and 1000. 
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1. Prien, E I... and Walter. H. S. J A M A. ICO 055, 

1056. 

2. Pncn, E. L, and Walker. B. S : J. Urol. 74 440, 
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cystoscope) you will certainly be pleasantly surprised at the complete free¬ 
dom from distortion and the clear delineation discernible to the very edge of 
the field. In fact, the entire field is provided with brighter, sharper vision. Nat¬ 
urally, there is less eye fatigue. 
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cave sheath, convex sheath, obturator, 2 spare lamps for each sheath, swilchcord, outflow nipple, 
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two 5 Fr. catheters. 
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New suppositories eradicate 
urethral infection and pain 


The suppository this patient inserted at home 
this morning keeps her comfortable all day 
and allows her to follow her normal routine 

new —the only antimicrobial urethral suppository 
fast—prompt relief of pain and burning 

sure—the nitrofuran, Furacin, eradicates most bac¬ 
teria common to urethral infections 

easy—patient inserts suppositories at home 
safe —only rare irritation in over 340 reported cases* 

proved —“the suppository method of medication has 
proved its worth”* 

Prescribe: for bacterial (granular) urethritis; for 
topical anesthesia and prophylaxis of infection before 
and after instrumentation 

Formula; 0.2% Furacin (brand of nitrofurazone) and 2% diper- 
odon«HCl in a water-miscible base. Sealed in foil. Box of 12, 

to prevent cross-infection 




Use the urethral suppositories with FURACIN vaginal 
Suppositories to prevent urethrovaginal cross-infection. 

Formula.: 0.2 % Furacin (brand of nitrofurazone) in a water-miscible 
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Ip treatment room, as well as in sur 
gerv tie finest of care is bound to build 
rejn ution This kind of care calls for 
equipment of unquestioned quality like 
the Oomco 1 idal Irrigator &. Cystometer 
The Tidal Irrigator performs full cycles 
of irrigation and drainage automatically 
The doctor simply sets the unit at the 
level of the patients symphysis pubis 
then adjusts the rate of flow of the irn 
gating fluid to the bladder emptying 
pressure The nurse needs only to fill the 
irrigating reservoir and empty the one 
gallon receptacle The unit does the rest 
Here is equipment so dependably helpful that it is 
taken for granted in hospital after hospital 

Have your dealer show you the complete GOMCO 
line of sucuon drainage and suction ether units - 
your assurance of the best, for consistently good 
results 


Starting the Gomco Tidal 
Irrigator It will operate 
indefinitely with almost 
no attention 
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And Cytal, the safe^ non-hemolytic 
urological irrigating fluid 

... is non-irritating and free-flowing 
. .. is free of electrolytes and. sticky sugar 
.. . offers high optical qualities 


Ask your Hospital Pharmacist 
to put in a supply of Cytal for you 

Cutter IfltomlorUs 

• EtKIlCr. CAUFOINIA 


*T.M. Cytal is a concentrated solution of hexitols and parabens, 
ready for immediate irrigation when diluted with nine parts dis¬ 
tilled water. Concentrated Cytal is available in I liter sterile and 
pyrogen free Saftiflasks.® 



PROVE IT TO YOURSELF 
WITH THIS SIMPLE TEST! 


during T.U.R.’s 

Cytal* 

prevents troublesome 
clot formation 

Set up two beakers; into one, pipette 4 cc. 
whole blood and 16 cc. normal saline; into the 
other, 4 cc. whole blood and 16 cc. Cytal di¬ 
luted 9 to 1. Add 2 cc. thromboplastin extract 
to each beaker. 

Next, immerse a resectoscope loop into each 
beaker and leave for 7 minutes. 

You can quickly see the results when you raise 

the loops_the saline suspension allows the 

formation of a clot on the loop but there's no 
evidence of clot formation on the loop in the 
Cytal solution. 

The convenience and safety of Cytal as a uro¬ 
logical irrigation fluid becomes readily appar¬ 
ent. There’s no delay resulting from trouble¬ 
some clots forming on the loop, plus the fact 
that at the bleeding point the venous ooze read¬ 
ily can be seen and fulgurated. 
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• ONLY THE BOVIE PROVIDES BOTH TUBE AND SPARK-GAP CUTTING l 

For better, surer performance, safety and dependability, there’s nothing to match 
the Bovic Electrosurgical Unit with L-F Explosion-Proof Footswitch. 

This finest of all electrosurgical units has distinguished itself in daily service with 
the world’s leading surgeons for over a quarter of a century. It is the one and only 
unit featuring both tube and spark-gap cutting, each independent of the other, and 
it provides a range of flexibility heretofore unknown in any electrosurgical apparatus. 

Investigate the new Model "AG” Bovic and the L-F Explosion-Proof Footswitcli 
available with it now. Send for full information without obligation. 


MAIL THIS COUPON 


L-F 


THE LIEBEL-FLARSHEIM CO. JfJ 

Cincinnati 15, Ohio 

I 1 Gentlemen: Please let me have, without obli¬ 
gation, 6 page brochure on the "AG” Bovic 
and include information on the L-F Explo¬ 
sion-Proof Footswitch. 

□ We have older model. Give us trade-in 
information. No obligation. 


Only Liebel-Flarsheim j 

makes the Bovie l 
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COLUMBUS 


COMPONENTS 

^ COMPLEMENTARY ACTIONS 
WAY CONTROL 

— In urinary tract infections — 

NOW . . both pain and infection 
are brought under quick, safe 
control at their source by the 
speedy, dual-action of the 
component drugs in— 


RELIEVES LOCAL PAIN BY LOCAL ACTION 

Phenylaro diamino pyridine HC1—enjoys a long clinical history 
as a local (not unwanted systemic) analgesic to the urogenital 
mucosa Relief from burning, pain frequency—in minutes in 
90 per cent of cases. 

REMOVES LOCAL INFECTION BY LOCAL ACTION 

Sulfacetamide-sulfonamide of choice m urinary tract infections 
—unusually high solubility m acid urine so prevalent in palho 
logical infections-hence (1) effective in 93 98 per cent of cases 
involving mixed organisms, and (2) safe—no kidney damage, 
no renal concretions no anuria 
INDICATIONS 

cystitis pyelitis urethritis (nonspecific) prostatitis pain and 
infection associated with kidney stones, urinary prophylaxis 
during pregnancy and gynecologic surgery 

SUPPLIED 

SULFID TABLETS-each coated tablet contains Phenylaro 
diamino pyridine KC1, 50 mg, Sulfacetamide, 250 mg 
Bottles of 100 
SULFID SUSPENSION 

(C*i »inc-Pt(S jtic>-each teaspoonful (5cc.) contains one* 
half the Sulfid tablet dosage 


PHARMACAL. COMPANY — Columbus SB. Ohio 

Literature & bibliography on request 

*A Columbus Out ml Introduced luty 1954 
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Clinically pre-eminent for potency and duration of 
androgenic/anabolic activity. 

Usual schedule: One injection a month. 

Usual response: Smooth improvement, due to potent, 
well-sustained androgenic and/or anabolic action. 

Multiple-dose Vials, 10 ml., each ml. containing 50 mg. C I B A 
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.. may be unique as a wide-spectrum 
antimicrobial agent that is bactericidal, 
relatively nontoxic, and does not 
invoke resistant mutants .” 1 
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Percentage of Effectiveness of Furadantin Against Various Strains of Bacteria in Vitro 



Aerobacter 

aerogenej 

Proteus 

sp. 

Paracalo- 

boctrum 

sp. 

Micro* 

coccus 

pyogenes 

Strepto- 

coccus 

pyogenes 

Esche¬ 

richia 

coil 

Pseudo¬ 

monas 

aeruginosa 

Furadantin 

82.1 

66.6 

31.2 

91.9 

93.9 

60.0 

13.3 

Antibiotic A 

71.4 

55.5 

25.0 

93.5 

96.9 

66.0 

26.6 

Dihydrostreptomycin 

14.2 

25.9 

12.5 

38.7 

27.2 

28.0 

6.6 

Antibiotic B 

3.5 

0 

0 

66.1 

63.6 

0 

2.2 

Penicillin 

3.5 

0 

0 

27.4 

39.3 

0 

0 

Antibiotic C 

14.2 

7.4 

18.7 

46.7 

72.6 

22.0 

11.1 


2 

ADAPTED FWOM PC»«T 


Furadantin’s “high degree of effectiveness against bacteria responsible 
for urinary tract infections is brought out by this study.” 2 
Furadantin dosage—simple and safe: Average adult dose is 100 mg., 
q.i.d., (at mealtime, and on retiring, with food or milk). Average daily 
dosage for children is 5 to 7 mg./Kg. in four divided doses. 

SUPPLIED: Tablets, 50 and 100 mg., bottles of 25 and 100. 

Oral Suspension, 5 mg. per cc., bottle of 118 cc. 

references: 1. Waisbren, B. A., and Crowley, W.: A.M.A. Arch. Int. M. 95:653, 1955. 2. Perry, 
R. E., Jr.: North Carolina M. J 16:567, 1955. 
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TRICHOMONAS VAGINALIS INFECTION 


prevalence of the disease 

The protozoan flagellate Trichomonas vaginalis "...is now recognized as 
occurring in association with leukorrhea of vaginal origin more frequently 

than any one other specific organism_In approximately 25 to 35 per cent 

of women with symptoms of vaginitis, T. vaginalis is at fault. 

Although vaginal trichomoniasis may be found in children and in women 
past the menopause, its greatest incidence is during the period of sexual 
maturity. It is somewhat more common in the nonpregnant state than during 
pregnancy, when candidiasis (moniliasis) occurs more frequently. 

Approximately 58 per cent of males whose wives have trichomoniasis harbor 
the organism. 2 In a recent report, Coutts 3 notes that among 2,482 males with 
nongonococcal urethritis, T. vaginalis was found in 1,690 (68 per cent). 

presenting complaints in women 

"Leukorrhea is the most constant and the most characteristic symptom of 
vaginal trichomoniasis. Almost invariably, this is associated with some degree 
of irritation or itching of the genital structures, and, frequently, there may be 
other local complaints such as dysuria, dyspareunia, or irritation of the neigh¬ 
boring skin areas, particularly the inner aspects of the thighs." 1 Postmenstrual 
exacerbation of symptoms, particularly increased discharge and itching of the 
vulva, is common. 1 

clinical findings 

vulva and neighboring structures— In the typical acute case, the labia are edem¬ 
atous and inflamed. There may be acute dermatitis of the perivulvar skin 
and the inner aspects of the thighs. The urethral orifice may be prominent or 
pouting and frequently contains the same discharge present in the vagina 
and on the vulva. Because of the general inflammatory reaction, associated 
involvement of Bartholin's or Skene's glands is difficult to detect. 


1 



vagina and cervix— The vaginal mucous membrane may be deeply congested 
and deep red or vermilion in color, instead of the normal pale pink. In some 
cases, the vaginal papillae are prominent and granular, so that the vagina 
assumes a "strawberry" appearance. The cervix itself is not involved. The 
external os and cervical canal are usually normal. However, in protracted and 
recurrent infection, endocervicitis and cervical erosion may develop. 

discharge— Characteristically, the vaginal discharge has a pathognomonic 
"frothy" appearance. It is usually profuse, purulent, of a fluid consistency and 
often foul. Its color varies from creamy white to yellow-green to grayish 
yellow. In the presence of severe inflammation, the discharge may even be 
blood-tinged. 



pathologic findings in the female 

Trichomonas vaginalis is found in the exudate adjacent to the vaginal mucosa, 
in Bartholin's and Skene's glands and in other areas, along with leukocytes 
and a variety of secondary invaders. In trichomoniasis, the customary chief 
inhabitants of the healthy vagina, the Doderlein bacilli, either disappear com¬ 
pletely or remain in markedly reduced numbers. The normal vaginal acidity 
(pH 4.0 to 4.8) decreases somewhat, so that the pH ranges from 5.0 to 6.0, 
with an average value of 5.5. 



Fig . 2. 

Hiding places of Trichomonas vaginalis m the female: 


A. Vagina 

B. Urethra 
C. Bartholin's gland 

D. Skene's gland 
E. Endocervix 
F. Bladder 



infection in the male 

In contrast to T. vaginalis infestation in the female, similar infestation in the 
male is often asymptomatic. For this reason, it has frequently been overlooked 
in the past. Infected husbands, even though asymptomatic, are a source of 
reinfection. The trichomonads may be present in the preputial sac, urethra, 
prostate, seminal vesicles, epididymis, bladder and, more rarely, the upper 
urinary tract. 


Fig. 3 . 

Hiding places of Trichomonas vaginalis in the male: 

A. Preputial sac 
0. Urethra 

C. Epididymis 

D. Pros/a/e 

E. Seminal vesicles 

F. Bladder 
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f —i DIAGNOSIS OF TRICHOMONAS VAGINITIS 


clinical examination 

The appearance of the vulva, the vagina and, particularly, the discharge is 
often so typical that the experienced observer can make the diagnosis of 
Trichomonas vaginitis by clinical inspection. However, not all cases of vaginal 
trichomoniasis present the customary appearance. Consequently, before 
starting treatment, it is advisable to verify the diagnosis by microscopic 
demonstration of the organism. 

decisive diagnosis 

wet smear— Although not as accurate as the culture method, the easiest, 
quickest and most convenient method of demonstrating trichomonads is by 
the wet smear. This requires only an ordinary glass slide. 

For making a wet smear, a cotton-tipped applicator containing secretion from 
the posterior fornix is placed in 1 or 2 cc. of physiologic saline. Ringer's solution 
or Trichomonas Diluent, Ortho, rotated, removed and rolled on a glass slide. 
The smear thus made is then examined under low magnification. Trichomonas 
Diluent, Ortho, facilitates demonstration of trichomonads because with this 
diluent, trichomonads appear colorless and motile, while cellular components 
of the vaginal smear are pink and nonmotile. T. vaginalis is the only flagel¬ 
lated protozoan in the human vagina. 

Under low magnification, trichomonads are readily detected as clear, actively 
motile, pear-shaped organisms, slightly larger than pus cells.Their body shape 
changes readily, and their movement is characteristically darting or jerky. 
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Fig. 4. Structure of Trichomonas vaginalis 



A Four anterior flagella 

B. Blephoroplast 

C. Undulating membrane 

D. Nucleus 

E. Parabasal body 

F. Parabasal fibril 

G. Posterior flagellum 

H. Axostyle 



At the anterior end of T. vaginalis are four flagella which move with great 
rapidity. Along the side of the protozoan, starting from the base of the flagella 
and ending about midway along the body, is an undulating membrane which 
also beats rapidly. Extending from the posterior portion is a stiff appendage, 
the axostyle. Under continued observation, trichomonads can be seen to 
degenerate gradually. They become rounded ("pseudocyst"), disintegrate and 
ultimately disappear completely. There is no true cyst formation. Reproduction 
is by binary fission. 

culture— Demonstration of trichomonads by culture is unnecessary in clinical 
practice, it is essential, however, in research projects and clinical investiga¬ 
tions concerned with the efficacy of trichomonacidal agents. Only by negative 
culture can a distinction be made between true cure and apparent cure 
(symptomatic relief). 

The recent work of Kean and Day 4 has substantiated the reliability of the 
culture method for detection of trichomonads. In 80 women with vaginal 
trichomoniasis, culture with Simplified Trypticase Serum (STS) medium was 
positive in 100 per cent. The hanging drop was positive in 76 per cent, and 
the stained smear in 74 per cent. In not a single instance was a patient posi¬ 
tive by hanging drop or stained smear, and negative by culture. 
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NEED FOR SYSTEMIC THERAPY 


cure versus temporary relief 

Until the advent of systemic therapy with Tritheon tablets, eradication of 
T. vaginalis had been difficult to obtain. Transitory symptomatic relief had 
been the usual result with all methods of topical treatment. 

recurrences 

There is a remarkable tendency to recurrence of Trichomonas vaginitis after 
apparent "cure." As noted by Trussel! -. "Failure to cure vaginal trichomoniasis 
is suggestive of resistant forms but also suggests that (1) rectal, urethral and 
glandular involvement were overlooked, (2) treatment has been inadequate 
or inappropriate, (3) reinfection has occurred, or that (4) a drug-resistant strain 
has developed." 5 In the light of recent research , it appears that recurrences 
are due mainly to the inability of local therapy to eradicate the trichomonads 
from inaccessible places in the female urinary and genital tracts, and to rein¬ 
fection from husbands. 

In view of the problems involved in trichomoniasis, it is evident that local 
therapy must often fail. Only systemic therapy, reaching ail the hiding places 
of the trichomonads in both the female and the male, can possibly be expected 
to succeed in effecting a true cure. 

criteria of cure 

Symptomatic relief, though often readily obtainable, is not evidence of cure. 
From the practical clinical standpoint, negative smears indicate probable cure. 
In clinical investigations, however, conclusive evidence of cure of trichomo¬ 
niasis can be established only by means of negative cultures. In all evaluations 
of Tritheon tablets in males and females, proof of cure was established by 
culture methods using Simplified Trypticase Serum (STS) medium. 6 






CLINICAL EFFICACY AND SAFETY OF TRITHEON TABLETS 


eradication of trichomonads 

Clinical investigation has conclusively demonstrated that Tritheon tablets 
administered orally eradicate trichomonads for culture-proved cure of more 
than 70 per cent of female patients whose husbands are treated simultane¬ 
ously with Tritheon tablets. 7 

case studies 

In Perl, Guttmacher and Raggazoni's 2 series of 174 women whose husbands 
were not treated, 35 per cent were cured clinically and parasitologically. This 
was determined by negative cultures with STS medium done two weeks after 
cessation of therapy and repeated two to four weeks later. Similar results were 
obtained by Plentl, 8 who treated 78 patients, 30 of whom were pregnant. 

In a series 2 of 48 males, the diagnosis of trichomonas infestation was estab¬ 
lished in 28, by culture of the seminal ejaculate. Of the 28 males treated with 
Tritheon tablets, 16 were cured after one course of systemic treatment and 
two after a second course. The remaining 10 failed to bring in a post-treatment 
semen specimen. 

safety of TRITHEON tablets 

Tritheon tablets are well tolerated. 2 ' 8 There has been practically no gastric 
intolerance, and side effects have been absent or negligible. No effect on the 
hemogram has been observed. In some patients the urine may be colored 
brown. This is due to a metabolite of aminitrozole and is not related to blood. 9 



ACTIVITY AND PHARMACOLOGY OF AMINITROZOLE 


chemical structure 


Tritheon tablets are composed of 2-acetylamino-5-nitrothiazole (aminitro¬ 
zole). They contain no arsenic, bismuth, silver, mercury, iodine or antibiotics 
and are completely different from other trichomonacides both in chemical 
structure and oral efficacy. 


0,N- 




C-N-C- 
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2-acetylamino-5*nitrothiazole (aminitrozole) 


trichomonacidal activity in vitro 

When compared with commonly used topical agents, the trichomonacidal 
effect of Tritheon tablets is from 75 to 1,500 times as great. 

comparative trichomonacidal efficacy 


Agent 

Maximum Killing Dilutions (In Vitro) 

Aminitrozole (Tritheon) 

1:1,500,000 

Phenylmercuric acetate 

1 :20,000 

Silver picrate 

1:18,000 

5,7 diiodo-8-hydroxyquinoline 

1:1,000 

Bismuth glycolyl arsanilate 

1:1,000 
















trichomonacidal activity in vivo 

In vivo studies 9 utilizing the mouse peritoneum have also demonstrated the 
outstanding action of aminitrozole against trichomona! infection. White mice 
were inoculated intraperitoneally with pure cultures of Trichomonas foetus 
grown in STS medium. T. foetus was used rather than T. vaginalis because it 
is more pathogenic for the mouse. Aminitrozole was administered in varying 
doses, starting on the day of infection or on the fifth day after infection. 
Of the control animals, 95 per cent developed intraperitonea! infection and 
55 per cent died. In the animals receiving aminitrozole, the morbidity and 
mortality rates varied from 0 to 10 per cent. The effectiveness was greater 
when the drug was administered early. The authors concluded that amini¬ 
trozole "... in dosages of 50 and 100 mg./kg. was highly or completely effec¬ 
tive in eradicating the experimental body cavity infection of T. foetus in mice." 9 



Fig. 5. Trichomonacidal action of aminitrozole: 


A. Control: peritonitis following B. Treated with 2-acetylamino-5- 

intraperitoneal infection with nitrothiazole: no peritonitis in 

Trichomonas foetus. similarly infected mouse. 

results of toxicity studies 

Exhaustive acute, subacute and chronic toxicity tests have established the 
safety of aminitrozole. 9 It is characterized by a low oral and intraperitoneal 
acute toxicity in several species (rat, mouse, chicken, turkey and dog). Sub¬ 
acute and chronic toxicity studies in the dog and monkey showed no evidence 
of impaired liver or kidney function, no change in the chemical constituents of 
the blood and no leukopenic effect. 
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TREATMENT WITH TRITHEON TABLETS 


treatment in the female 

Dosage is one tablet (100 mg.) orally, three times daily, for ten days. To speed 
relief of vaginal irritation and inflammation, adjunctive soothing local therapy 
may be prescribed. Aci-Jel® therapeutic vaginal jelly is particularly suitable 
because of its blandness and physiologic pH. In resistant cases, the course of 
treatment with Trithson tablets may be repeated. 

treatment in the male 

It is most important that the husband be treated at the same time as the wife. 
Dosage for the male is the same as for the female. To avoid reinfection, 
patients should refrain from marital relations during treatment. 


TMTB-3 SO N tablets 

brand of armmfrozote 

indications: 

Trithbon tablets provide effective oral therapy 
trichomoniasis in the male and female. 

composition: 

Each tablet contains 100 mg. of 
2-acetylam\no-5~nltrothia*ale (aminitrozole). 

recommended dosage: 

One tablet orally, three times daily, for ten days. In resistant 
cases, a second course of treatment may be prescribed. 

available: 

Bottles of 30 and 180 tablets. 

adjunctive therapy in the female: 

To speed relief of vaginal irritation and inflammation, local 
therapy with Aci-Jel therapeutic vaginal jelly is recommended. 
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The illustration above shows the successive steps in the 
destruction of a cyst at the vesical orifice with the McCarthy 
'Diathermic Ball Electrode passed through the McCarthy \ 
|Foroblique Pan-endoscope, using a high frequency current. 1 
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crf.Ceti.Z Electrosurgical Unit C-264 

Incorporates the most recent advances in 
electronic engineering; automatic line 
voltage regulator to stabilize 115 volt line 
current... full wave oscillator rectification 
... extra power output for efficient cutting 
or coagulation without destruction of tissue 
or damage to instruments ... three-pedal 
footsv/itch and optional dial controls for 
individual precision at each setting. 


Wappler Surgical Unit C-263 RC 

Special electronic circuits for delicate tele¬ 
scopic instruments . . . abundant power . . . 
elective dial settings . .. cutting and coagu¬ 
lation on completely independent circuits... 
economical and adaptable. 


r ~— - 


vZ.Gt/H.Z. Electrosurgical Equipment pro¬ 
vides the highest standard of excellence 
for surgeons who can accept nothing less 



Wappler Cold Cautery 
Scalpel C-450 

Small, compact, light weight (16 lbs.) for 
office or hospital use . .. high frequency 
cutting and coagulation with special 
'cold' electrode to reduce heat radiation 
.. . simple control panel and shock-proof 
footsv/itch . . . 6-foot conducting cords 
housed in case with rewind mechanism 
under push-button control. 


Surgeons have long esteemed X 

electrosurgical equipment as the finest 
consummation of engineering design and 
clinical serviceability available, for use 
in all branches of general surgery. Their 
exquisite craftsmanship provides the 
perfect instrumental medium for peerless 
surgical technique. A variety of models is 
provided, to serve the individual physi¬ 
cian's requirements. 

Visit your dealer to inspect these modern 
electrosurgical units and their accessories , 
or write for complete information. 


cZ.Cfeft.Z. Portable 
Electrosurgical Unit 
C-350 


Compact and conveniently 
portable... 18'/2 ''x 14'4" , 
x 8%"... only 33 lbs 4 

complete, with 8 elec- « 

trades and other ac¬ 
cessories ... independ¬ 
ent separate circuits for 
cutting and coagulation 
of any tissue. 


// 

■ 


r 

i 


Units C-263 RC and C-450 are available In 3 mod¬ 
els for 110-120 or 220-240 volt, 50 60 cycle A.C., 
and for 110 volt, 25 cycle AC; Unit C-350 for 
110-120 and 220-240 volt, 50-60 cycle AC., Unit 
C-264 is designed to operate at 110-120 volt, 50-60 
cycle A C. The automatic voltage regulator permits 
satisfactory operation between 90 and 135 volts. 
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THE 


HENDRICKSON LITHOTRITE 


The Hendrickson lithotrite is believed the first ever 
made with a sliding type of jaw that has the lens and 
flow of water centrally located close to the field of 
operation. The angle formed between the jaws and the 
shaft of the instrument permits easy passage into the 
bladder. 


Size of shaft and jaws is 26F. The jaws are sufficiently 
strong so that it is unlikely that they can be broken by 
any but the most powerful man exerting force on the 
handles. The McCarthy foroblique 68A telescope 
affords excellent vision. 



.. - .*_ _ _—— - — . 

The illustration above shows a vesical calculus being crushed between the jaws of the Hendrickson lithotrite. ' 
Insert “A” consists of \iews as seen through the McCarthy foroblique telescope. 1. Shows the male jaw of the I 
Hendrickson lithotrite behind the vesical calculus. 2. The female jaw has been pushed forward to engage the 
calculus. 3. Shows the calculus being crushed. 
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DIAGNOSIS OF INTERMITTENT HYDRONEPHROSIS IMPORTANCE 
OF PYELOGRAPHY DURING EPISODES OF PAIN 

ItCLD II. NLSBIT 

From the Section of Uwlogy, Dcpaitmcnl of Surgery, Uinicrsity of Michigan Medical School , 

Ann Arbor , Mich 

The uiologist ib often ashed foi an opinion in eases nheie the piesenting 
symptom is pain m the uppei abdominal quadiant, 01 in the kidney legion 
The causes of pain m these aieas are many and most physicians, in all fields 
ranging fiom oithopedics to psyclnatry, aie beset with the pioblem of their 
diffeiential diagnosis, foi neive loot nutation, dneiticulitis of the colon, or 
just oidmaiy fatigue can often pioduce symptoms identical to those of hy- 
dionephrosis, and the symptoms of hydionephiosis can be mimicked by Pott’s 
disease, cholelithiasis, heipes zostei 01 othet diseases In seeking the cause of 
pain the attending physician often must call upon his colleagues in many fields 
when the diagnosis is obscure and in some instances a final diagnosis will depend 
upon the exclusion of vauous causes of pain Yet this piocess of exclusion is 
manifestly a difficult pioblem when positive criteria are lacking 

The puipose of the present repot t is to point out the value of pyelography 
during pain m the uiological study of such cases and to emphasize the important 
fact that patient* who suffer fiom attacks of mteimittent hydionephrosis may 
have pyelogiams that aie entnely noimal between attacks In such cases the 
urologist wall miss the diagnosis completely if he assumes that normal pyelograms 
exclude the diagnosis of intermittent hydionephiosis, for such is not the case. 

Peisisting dilatation of the renal pelvis, of course, depends upon a continuing 
obstruction which mteiferes with normal emptying And if the mechanism for 
causing mteimittent hydionephrosis is a fascial band, oi an aberrant vessel 
which might exeit piessuic upon the uieteiopelvic junction only in unusual 
circumstances, then an abnormality of the pyelogram might occui only upon 
such occasions 

Theie aie familial examples of these tiansient phenomena Foi example, 
pyelogiams made during an episode of uieteial colic due to calculus will demon- 
stiate eithei non-visualization oi hydionephiosis, yet pyelogiams made the day 
aftei the attack may be normal And the studies of Stew ait and of Bunge by 
means of delayed cystogiaphy have levealed the amazing fact that some children 
with uieteial leflux may have exuetory urogiams that are entirely normal, 
yet roentgenograms made dunng delayed cystogiaphy will reveal enoimous 
dilatation of the ureters and lenal pelves Thus it is evident that the musculature 
of the upper urinary tiact possesses gieat resiliency and that pyelogiams which 
are noimal do not necessanly exclude the possibility of mteimittent obstructive 
uiopathy 

A splendid example of the mattei of oui discussion was the first case that the 

Read at annual meeting, \orth Centrii Section of American Urological A-ssoei ition, 
Chicago 111 September 26-October 1, 1055 
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Fig. 1. Case 1. .1, normal pvelograms made while patient was free from pain. B, hydro¬ 
nephrosis observed the following day during an attack. 

present author encountered clinically. A 44-year-old woman was being studied 
in our hospital on the medical service for recurrent attacks of pain in the left 
upper abdomen accompanied by nausea and vomiting. All studies, including 
normal excretory urograms, failed to ieveal the cause of her pain (fig. 1). While 
still in the hospital she had one of her attacks which our medical colleagues 
believed was typical of Dietl’s crisis, and called upon us to see her again. Cystos¬ 
copy was performed during the attack and retrograde pyelograms were made 
which revealed the presence of a dilated renal pelvis not present the day before. 
Operation demonstrated an aberrant vessel which was the cause of the trouble. 

Following this experience many years ago, it has been the practice on our 
service to advise repeat excretory urograms during an attack of pain in any 
patient suspected of having intermittent hydronephrosis whose original 
pyelograms are normal. To be sure, this policy has caused inconvenient delays 
in many T instances, but it has resulted in establishing a diagnosis in many r cases; 
and equally important, it has permitted us to exclude the diagnosis in many 
instances where normal pyelograms were made during typical attacks of pain. 

A few illustrative cases will serve nicely to emphasize some points in question: 

A 42-year-old man was referred because of repeated attacks of pain in the 
flank. His physician had put him through a complete investigation and con¬ 
cluded that his trouble must be due to ureteral obstruction. We made pyelograms 
which were normal and sent the man home requesting the doctor to make 
excretory pyelograms during an attack of pain. The man returned a short time 
later bringing with him a set of pyelograms which showed non-visualization on 
the side of his discomfort (fig. 2). He was free from pain on his arrival so we 
repeated the pyelograms which were now normal. Operation revealed an aberrant 
vessel, crossing the upper ureter, which was removed and the patient’s difficulty 
was cured. 

Another case is one of several that have been observed in which pain develops 
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Tig 2 0*130 2 A normil p\tlogiaim» made while piticnt w is free from pain B non 
visualization of left kidne\ during attack C normal pjelograms following da\ when pa 
tient w is comfortable 



Fig 3 Case 3 1 normil pyelograms made when patient was on normal fluid inta! o B, 
hydronephrosis with pain following ingestion of 1 irge amount of fluid 

m the kidney following ingestion of laige amounts of liquid 4 22 year old man 
gave a lustoij of haung pain m the flank whene\ei he drank two bottles or 
more of beei When asked whethei the same amount of any other be\erage 
would pioduce the pam he lemaiked that he didn't know, having nevei tiled it 
The ingestion of a laige amount of watei did lepioduce the pain and pyelogiams 
(fig 3) made befoie and duung the attack ie\ealed a significant enlargement of 
the peHis when o^ eiloaded 

Anothei ease emphasizes the impoitance of lepioducing the conditions of 
the attack m making the diagnosis A doctor's wife complained of pam in the 
kidney legion whenever she lay on hei back foi more than a few minutes This 
pam was mvaiiably iehe\ed by a change in position, turning on either side oi 
sitting up The pam nev ei occui i ed w hen she w as on her feet Excretory ui ogi ams 
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Fig. 5. Case 5. A, pyelogram made when patient was free from pain. B, pyelogram made 
during attack. 
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Nothing was done in the treatment of this ease since knowledge of the innocuous 
cause of her pain sufficed. 

The last case is one that was seen at Harper Hospital in Detroit and was 
presented at a pyelogram conference during a Detroit Branch Society meeting 
last year. We are indebted to Drs. Morlcy and Shumaker for permitting the 
use of this unusual case in the present report. 

The patient had undergone extensive investigation for recurrent pain in the 
left flank. In spite of normal pyelograms her physician felt that she probably 
was suffering from attacks of Dietl’s crisis and pyelograms were made during an 
attack (fig. 5). These demonstrated a massive dilatation of the renal pelvis. 
At operation an aberrant vessel was found to be the cause of the obstruction. 

These then are examples of intermittent hydronephrosis in which the diagnosis 
depended upon pyelograms made while the patient was suffering from pain and 
point to the importance of this technique in pyelography. The diagnosis of 
hydronephrosis can sometimes be made only under these conditions and certainly 
cannot be excluded except in these circumstances. 
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SOLITARY SEROUS CYSTS OF THE KIDNEY: BIOCHEMICAL, CYTO¬ 
LOGIC AND HISTOLOGIC STUDIES 

B. G. CLARKE, ISRAEL S. HURWITZ, A.B. and ELI DUBINSKY, M.S. 

From the Department of Urology, Tufts University School of Medicine, and the New England 

Center Hospital, Boston, Mass. 

The differential diagnosis of solitary serous cyst of the kidney from renal car¬ 
cinoma usually requires surgical exploration. In a study of 85 proved cases of 
these two conditions, reported elsewhere (Clarke, Goade, Rudy and Rockwell), 
the authors concluded in agreement with other observers that there is no certain 
pyelographic or aortographic criterion by which a diagnosis of benign, serous 
cyst can be proved without operation. It appears, however, that there is a small 
group of patients who present a poor operative risk and in whom translumbar 
needle puncture of a cyst appears justifiable for diagnosis. This should be reserved 
for patients whose clinical findings and pyelograms strongly suggest cyst rather 
than tumor and in whom the mass can be shown, by nephrotomograms or aorto- 
grams, to be of spherical, avascular character. 

Translumbar needle puncture permits radiographic study of the cyst after 
instillation of a small quantity of water-miscible contrast medium as suggested 
by Ainsworth and Vest. Before this is done, cyst fluid may be aspirated and 
studied for diagnostic purposes. In the present study are reported data from 18 
proved solitary serous cysts of the kidney. It was our objective to determine 
whether or not the results of chemical, bacteriologic and cytologic examinations 
of the fluid were consistent enough to be of diagnostic value. In 11 patients, 
surgical excision of cysts was performed; one of these individuals (case 11) had 
two typical serous cysts of the left kidney. Translumbar needle puncture was 
carried out in the other six. 


RESULTS 

Fresh cell counts were done on the cyst fluid in 15 cases. No cells were found in 
13, 2 lymphocytes/mm 3 in one specimen, 19 lymphocytes/mm 3 in one specimen. 
Papanicolaou preparations of the cyst fluid, done on 16 specimens, showed no 
malignant cells. The usual cytologic findings were flattened cells suggestive in 
appearance of desquamated serosal, squamous, or transitional epithelium. 

Cultures of cyst fluid, made in 6 cases, were all negative. 

In every patient, determinations of blood urea nitrogen and of serum protein, 
albumin, globulin, sodium, potassium and chloride were made and found normal. 

Chemical analysis* of the clear, yellow cyst fluid in 18 cysts (table 1) indicated 
that it is a transudate of plasma. The urea, sodium, potassium, and chloride 

Accepted for publication January 11, 1956. 

Aided by a grant from The Charlton Research Fund, Tufts University School of Medi¬ 
cine, Boston, Mass. 

* Chemical analyses of cyst fluid and of serum were performed as follows: sodium and 
potassium with the Barclay flame photometer; urea nitrogen by the methods of Sobel, et 
al.; chloride by Van Slyke’s method; proteins bv the methods of Kingsley and of Wolfson, 
et al. 
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T\blc I Chemical analysis of fluid fiom solitary cysts of kidney 



| Sex 

1 Age 

1 

Side 

Diameter, 

cm 

Urea \', 
Mg % 

Total 
Pro 
tein. 
Cm % 

AI 

bumin, 
Cm f 'p 

Glob 
ulin, 
Gm % 

Sodium, 

MCq/L 

Potas 

sium, 

Meq/L 

Chlo 

ride 

jMeq /L 

Operated Cases 


1 

l M 

66 

L 

5 

30 

1 s 

1 4 

0 4 

160 

4 

5 

121 

2 

M 

60 

It 

G 

24 

3 1 

2 1 

1 0 

149 

4 

2 

113 

3 

M 

47 

It 

5 

23 

1 4 

1 3 

0 1 

149 

4 

5 

115 

4 

M 

56 

I, 

7 

46 

1 7 

1 3 

0 4 

151 

4 

5 

113 

5 

F 

37 

L 

G 

15 

2 8 



139 

4 

9 

108 

G 

F 

56 

R 

5 

21 

0 3 

0 25 

0 05 

140 

4 

9 

115 

7 

F 

57 

L 

S 

35 

1 2 

0 8 

0 4 

150 

4 

7 

126 

8 

M 

47 

L 

7 

35 

1 0 

0 8 

0 2 

1 55 

4 

1 

128 

0 

F 

53 

L 

3 

26 

1 9 

1 5 

0 4 

153 

4 

2 

120 

10 

F 

53 

L 

8 

20 

2 S 

2 1 

0 7 

162 

4 

5 

14S 

11 

F 

52 

L 

(Upper) 

15 

3 9 

2 9 

1 0 

152 

! 3 

7 

107 





(Low er) 

17 

1 4 

4 2 

0 2 

145 

3 5 1 

103 





4 
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Aspirated Cases 


12 

F 

48 

R 

8 

42 

1 6 

1 2 

04 

142 

4 2 

131 

13 

F 

69 

L 

6 

16 

0 s 



Ml 

3 8 

10S 

14 

M 

61 

L 

25 

27 

3 0 

1 1 

1 3 

152 

4 2 

114 

15 

F 

56 

L 

10 

27 

3 2 

1 8 

1 4 

Ml 

3 5 

117 

16 

M 

67 

L 

7 

33 

0 8 

0 6 

0 2 

145 

4 4 

110 

17 

M 

67 

It 

7 

19 

4 2 

3 0 

1 2 

141 

4 1 

107 

Average 


56 



26 

2 2 

1 7 

0 6 

MS 

4 2 

112 

Upper limit of normal for serum 

20 

S 

4 5 

3 5 

M3 

5 

105 

Lower limit of normal for serum 

10 

6 

3 5 

2 5 

137 

4 

97 

IM droccle 












A 





22 

0 5 

0 4 

0 1 

Ml 

5 0 

138 

B 





17 

3 3 

2 6 

0 7 

140 

3 S 

106 


Table 2 Histology of excised solitary kidney cysts, 21 cases 


Tj pe of cells lining cyst 

Flat IS 

Indistinct 3 

Elements m cyst wall 

Collagenous tissue 21 

Smooth muscle 1 

Glomeruli 5 

Tubules 17 

Lymphocytes oi monocytes . 17 
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levels were within or a little above the normal serum range. Albumin content was 
reduced in each instance, globulin greatly reduced. 

To aid in the interpretation of these findings, histologic sections from the walls 
of 21 typical solitary, serous cysts were studied (table 2). Nine of these cases were 
patients whose data appear in table 1; the other 12 represented the remainder of 
cases in our hospital files from which satisfactory histologic material could be 
obtained. 


DISCUSSION 

Our data indicate that the cellular lining of solitary renal cysts in section 
resembles mesothelium or endothelium. Desquamated elements, examined in 
Papanicolaou preparations, have a morphology consistent with origin from this 
type of tissue. Biochemical studies of the fluid indicate that it is a transudate of 
plasma. These findings proved consistent enough in our study to warrant their 
use as diagnostic criteria in the few cases of renal solitary cyst in which trans- 
lumbar needle puncture rather than surgical exploration appears to be the 
method of choice in diagnosis and treatment. 

The data, though of interest, are not of clear significance in interpreting the 
pathogenesis of solitary renal cyst. Some of these lesions may be of congenital 
origin, as indicated by their occasional appearance in patients as young as 16 
months (Albarran and Imbert, cited by Kretschmer). In Hepler's review, he 
has presented evidence that the lesion may develop rather rapidly during adult 
life. He reproduced the lesion experimentally in rabbits by obstructing the papil¬ 
lae and interrupting the local blood supply. The condition is well recognized as 
occurring most commonly among patients at ages when arteriosclerotic or other 
vascular degenerative lesions are usual. An ischemic hypothesis on etiology is an 
attractive one. 

The relationship of solitary, serous cysts of the kidney to polycystic disease is 
not clear. The latter condition has congenital and familial aspects (Simon and 
Thompson). Bagg found the lesion in the offspring of experimentally irradiated 
mice. Polycystic disease sometimes appears with other anomalies such as cystic 
lungs, liver, or pancreas; or with meningocele or polydactylism (Norris and 
Herjnan). Kampmeier showed that cystic tubules occur frequently in embryos 
and‘that polycystic disease may represent then nondisappearance in later life. 

Embryonic nonunion of developing nephrons with tubular collecting systems 
has commonly been proposed as a factor in the pathogenesis of polycystic disease. 
Lambert’s micro-reconstruction studies indicate that in the adult at least many 
of the cystic elements have continuity with the collecting system though in 
newborn polycystic kidneys the cysts are closed units. By inulin injection studies 
he showed persistence of glomerular function within cystic nephrons. 

Bricker and Patton in a study of 6 cases of polycystic disease and four of simple 
cysts, found that inulin and PAH injected intravenously appeared in significant 
concentrations in fluid of polycystic disease but not in the solitary cysts. The 
sodium, potassium, and chloride values of polycystic cyst fluid approximated and 
usually slightly exceeded the normal plasma range. Sodium, potassium, and 
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chloride also appeared in the fluid from solitaiy cysts m quantities within or 
slightly above the normal plasma range Piotein content was low in polycystic 
and simple cysts alike The data of Bricker and Patton suggest that m polycystic 
disease the cysts are functionally connected with nephrons Theie is no evidence 
from their study or from ouis that this is the case m solitary serous cysts 

smnuitA 

The fluid from 17 cases of simple cysts of the kidney was analyzed and found 
to be a tiansudate of plasma Urea, sodium, potassium, and chloride levels were 
within or slightly above the normal plasma lange Albumin content was reduced 
and globulin content was greatly reduced below normal values for plasma 
Microscopic study of the walls of 21 solitary kidney cysts showed them to 
consist of fibious tissue lined with flattened epithelium resembling endothelium 
oi mesothclium Usually, degeneiatcd nephrons, chronic inflammatory cells, and 
occasionally smooth muscle, were found imbedded m the collagenous tissue of 
the cyst walls It is reasonable to conclude from these observations that solitary 
cysts of the kidney aie of seious character, although the mechanism of their 
formation lemains incompletely explained 
30 Bonnet St, Boston 11, Mass 


REFERENCES 

Ainsworth, W L and Vest, S A The differential diagnosis between renal tumors and 
cysts J Urol , 66 740-752, 1951 

Baqo, H J Hereditary abnormalities of the viscera I A morphological study with special 
reference to abnormalities of the kidnejs in the descendants of \ rajed mice Am J 
Anat , 36- 275-311, 1925 

Bricker, N S and Patton J R Cystic disease of the kidneys A study of dynamics and 
chemical composition of cyst fluid Am J Med , 18 207-219, 1955 

Clarke, B G , Goade W J , Jr , Rudy, H L and Rockwood L Differential diagnosis 
between cancer and solitary cyst of the kidney J Urol , in press, June 1956 

Hepldr, A B Solitary cjsts of the kidney A report of seven cases and observations on 
the pathogenesis of these cysts Surg , Gynec A Obst , 50 668-087, 1930 

Kampmeier, OTA hitherto unrecognized mode of origin of renal cysts Surg , Gynec & 
Obst , 36 20S-216, 1923 

Kingsley, G R The direct biuret method for the determination of serum protein as 
applied to photoelectric and visual colorimetry J Lab A. Clm Med , 27 840-845, 
1942 

Kingsley, G R A rapid method for the separation of serum albumin and globulin J 
Biol Chem , 133 731-735 1940 

Kretschmer, H L Solitary cysts of the kidney J Urol , 4 567 583, 1920 

Lambert, P P Polycystic disease of the hidnej A review A M A Arch Path , 44 34- 
58 1947 

Norris, R P and Herman, L The pathogenesis of polj cystic kidneys Reconstruction 
of cystic elements in four cases J Urol 46 147-176 1941 

Simon H B and Thomi son, G J Congenital renal polycj stic disease J A M A , 159 
657-662 1955 

Sobel A E , IVLvyer, A M vnd Gottfried, SPA convenient titnmetnc ultromicro 
method for the estimation of urea and Kjeldalil nitrogen J Biol Chem , 166 355 363, 
1944 

Sobei A E , Hirschman, A and Besman L Estimation of ultramicroquantities of urea 
and Ivjeldah! and ammo acid nitrogen Improvement m microareation technique 
,\nal Chem , 19 927-930, 1947 

Van Sltke D D The determination of chlorides in blood and tissue J Biol Chem , 58 
523-529 1923 

Wolfson, W Q , Coiien, C , Calvary, E \nd Ichiba F A rapid procedure for the 
estimation of total protein, true albumin, total globulin, alpha globulin beta globulin 
and gamma globulin in 1 0 ml of serum Am J Clm Path , 18 723-730, 1948 



778 


AV. P. MULVAXEY AND AV. T. COLLINS 



cysts. Climcalty there was insidious anemia and uremia. The cysts w r ere mostly 
in the pjwamids but scattered in the cortices. These cases differ from the one 
lepoited here by being contracted rather than enlarged. 

Several articles have been published in the Journal d’Urologie on “Cystic 
Disease of the Renal Pyramids or Spongy Kidney.” This journal has not been 
available to us for review. 

Any attempt to explain the genesis of the cyst in this case invokes a con¬ 
sideration of polycystic kidneys. McKenna and Kampmeier’s explanation 4 

■‘McKenna, C M. and Ivampmeier, 0. F.: J Urol., 32: 37-43, 1934. 
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Tig 4. Vestigial zone, provisional zone, growth zone Trom McKenna and Ivampmeier, 
J. Urol., 32: 37-43, 1034 u 

mvolves the geneiations of collecting tubules successively blanching from the 
ureteral bud Ordmaiily these invest in vesiculai masses in metanephrogemc 
mesoderm forming the unmfeious tubules The first geneiation of tubules de¬ 
veloping with the first budding of collecting ducts is vestigial, the tubules having 
no glomeruli, and rarely joining the pnmaiy collecting ducts These usually 
disappear without a tiace The next several generations have glomeruli and unite 
with collecting ducts After a short tune the ducts aie detached and some grow 
to cystic proportions and then disappear Peisistence may result in solitary cyst 
This has been designated the “provisional zone” (fig 4) The outeimost “growth 
zone” is the definitive cortex The writers believe that if cystic tubules cause 
sufficient piessure on adjacent normal tubules, normal union and development 
are prevented (fig 4) 

Persistence and cystic dilatation of unmfeious tubules in the “provisional 
zone” afford a possible explanation foi the cysts in our case 
In 1947, Lambert 6 found in serial sections and leconstructions of polycystic 
kidneys, thiee types of cysts in the adult group One of these is designated as 
the excretoiy cyst of the medulla These weie formed from collecting tubules 
and usually continued as unddated ducts of Bellini into the calyx Rarely the 
cyst « as at the distal portion of the collecting duct and opened directly mto the 
calyx Lambeit believed that failure of union of nephrons with collecting tubules, 
incomplete giowth of the tubule of the nephron and constriction of collecting 
tubules by fibrous tissue were excluded as causes for polycystic kidneys 

We aie not piepared to state whethei the cysts m our case arose from per¬ 
sistent unmfeious tubules of the “provisional zone” or from collecting tubules 
as excietory cysts of the medulla in adult polycystic disease Perhaps there is an 
acquired tubulai obstiuction causing dilatation 

We believe that the disease constitutes a distinct but raie clinical entity and 
that the teirn “cystic disease of the lenal pyiannds” is most appropnate 
5 Lambert, P P Arch Path , 44 34-58, 1947 
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RENAL VEIN THROMBOSIS 

W. C. EIKNER and CHARLES J. BOBECK 

From the Department of Urology, Clifton Springs Sanitarium and Clinic, 

Clifton Springs, N. Y. 

Hemorrhagic infarction of the kidney due to thrombosis of the renal vein is a 
relatively uncommon condition and clinically is generally overlooked. The inci¬ 
dence of only 4 cases among 1,092 autopsies done at the Childrens’ Memorial 
Hospital in Montreal, over a 12-year period 1 represents 0.37 per cent. Most 
figures place the incidence at lower than 1 per cent. The disease occurs more 
frequently in children than in adults and the diagnosis is seldom made preopera- 
tively. We wish to report our case to show the difficulty of diagnosis and to 
emphasize the importance of a complete urological study. 

The excellent review of the literature by Regan and Crabtree in 1948 2 of 90 
cases of renal infarction of all types, with a report of 4 cases of their own in adults 
is recommended to the reader: “Venous infarction is a much more serious disease 
than the aseptic arterial infarction. Of the 20 cases of venous infarction reviewed, 
eight died. The condition was unilateral in sixteen, twelve of which had nephrec¬ 
tomy and survived. Pour bilateral cases and four unilateral patients died.” A 
brief review of the pathology of this condition is presented. 

pathology 

Renal infarcts are of three types, a) ischemic, b) hemorrhagic and c) com¬ 
bined. Arterial and functional infarcts are ischemic, while venous infarcts are 
hemorrhagic. In some instances, combined infarcts are caused by simultaneous 
arterial and venous thrombosis. 

According to Arthur C. Allen, 3 “thrombosis of the renal vein is generally al¬ 
though not always different in adults and in children. In infants, particularly in 
the newborn, thrombosis of the main renal vein is associated with massive hemor¬ 
rhagic infarction of the kidneys. It is observed in infants, especially those with 
severe diarrheal diseases and dehydration. Previously considered rare, total 
hemorrhagic renal infarction was observed in 4 of 25 autopsy cases of Barenburg 
et aid In two of them, infarction was accompanied by thrombosis of the main 
renal vein. The thrombus was usually confined to the main renal vein.” In six of 
the 8 cases of hemorrhagic infarction of the kidney collected from the literature 
by Regan and Crabtree, 2 the patients were infants and there was thrombosis of 
the mam renal vein in each. The associated diseases of these infants were: gas¬ 
troenteritis in 4, lobular pneumonia in 1, and cellulitis extending from an abscess 

Read at annual meeting of Northeastern Section of American Urological Association, 
Lake Placid, N. Y., September 22-24, 1955. 

1 Kobernick, S. £)., Moore, J. R. and Wiglesworth, F. W.: Am, J. Path., 27 : 435—453, 
1951. 

5 Regan, F. C. and Crabtree, E. G.: J. Urol., 59: 981-1014, 194S. 

3 Allen, A. C.: The Kidney. New York: Grune and Stratton, 1951. 

3 Barenberg, L. H., Greenstein, N. M. and Rosenbluth, S. B.: Renal thrombosis with 
infarction complicating diarrhea of the newborn. Summary of 5 cases. Am. J. Dis. Child., 
62: 362-372, 1941. 
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in the giom in 1 The ages of the patients (5 male, 1 female) were 9 days, 13 days, 
2 months, 3 months and 3 yeais Thiee of the infants suivivcd nephrectomy 
The othei 2 cases \\eie m adults, 20 yeais and 33 yeais of age, m whom the m- 
fai ction developed a days and (15 days postpai turn 

Allen fuithei states, “bilateial total hemoirhagic mfai ction of the kidneys is 
invariably fatal Patients with unilateral massive hemonhagic infaiction occa¬ 
sionally may be salvaged by piompt nephrectomy ” He mote, eonceimng the 
pathologic physiology, that “cases of hemonhagiL infarction occurring without 
tlnombosis of the lenal vein raise the possibility that when tluombosis is present 
it is secondaiy to the infaiction Howevci, it is in most cases ne\eitheless tiue 
that the venous thrombosis caused the mfaictions In those instances wheie the 
tlnombosis extended into the lenal veins fiom the mfeuoi vena cava no other 
mterpietation seems likely In adults tlnombosis of the renal \em pioduces 
geneially a clinical pictuie of the nephiotic syndrome This syndrome appeals 
to be on the basis mainly of a loss of piotein, especially albumin in the urine as a 
consequence of abnormal glomerular permeability ti ansnutted fi om the increased 
venous piessuie ” 

Histologically theic may be only lelatiiely mild changes in the lenal paren¬ 
chyma The kidney structuie shows hyperemia and hemonhagic aieas Theie is 
some tubulai atrophy and interstitial edema with fibiosis The glomerulai capil 
lanes may show' tlnombosis oi may be bloodless The (ubulai epithelium may 
show a mild degiee of degeneiatiou due to compression of them by the liemor 
rhage in the interstitial tissues Liquefaction may occui in fossae, fonnrng abscess 
like cavities in winch no bacteria cau be demonstiated Cultures fiom the kidney 
aie usually negative 

CASE REPORT 

P L , a 72-year-old man, was admitted to the medical seivice of Clifton Springs 
Samtanum and Clinic, Clifton Springs, New Yoik on May 1, 1954, with a chief 
complaint of lecurrent pam in the left flank and left back His illness began on the 
night of Aoril 28, 1954, when theie was a gradual onset of pam which seemed to 
begin first in the left lowei quadiant, giadually shifting mound to the left flank 
and then into the left lumbai region The pam was desenbed as steady and was 
aggiavated by motion of the trunk and he found it difficult to get into a com¬ 
fortable position The pam was not aggiavated by coughing oi deep breathing 
The following night the patient had veiy seveie pain in the left lumbar region, 
for which his family physician gave seveial doses of pantopon before rebef was 
obtained Most of the pam seemed to be in the left side of the abdomen The 
following morning the pam lecuircd Some of it was in the left upper quadiant, 
but mainly it seemed to be ai ound tow ard the back and the left flank There had 
been no nausea or vomiting, no chill and no burning oi frequency of urination, 
but an elevation of temperature was present Prior to admission an \-ray of the 
lumbar spine was said to show hypeitrophie changes of L-l, L-2 and L-3 The 
patient also had 2 blood counts and 2 uiinalyses, all said to have been normal 
lie was finally admitted to the hospital on the medical seivice foi fuithei study 
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The past histozy revealed that he had been a patient in this clinic in May 1946, 
for a severe upper respiratory infection. Consultation at that time with the 
cardiologist revealed generalized and cerebral arteriosclerosis. An electrocardio¬ 
gram was normal. In January 1951, he had a severe coronary occlusion following 
which he retired. He got along fairly well except for dyspnea and recurrent pains 
in the lower legs and arms upon exertion and on walking too far and too fast. 
Momentary rest would relieve both the arm and leg pains. He had a second coro¬ 
nary occlusion in February 1954, and was taking things easy when the present 
illness began. He never had any ankle edema and he never used nitroglycerine. 
His appetite had always been good and only rarely had there been indigestion. 
There was no histozy of jaundice and tarry or clay colored stools. He had noctui’ia 
1 to 2 times, occasional hesitation, and never had any dysuria or complete reten¬ 
tion. He had not been taking any continuous medication regularly until the 
present illness began. 

On physical examination his temperature was 100.4F, pulse 104, respirations 
22. He did not appear acutely ill but he was slightly confused regarding recent 
events. His heart had a regular rhythm. Sounds were of fair quality. There was 
a soft systolic murmur at the apex and the blood pressure was 115/70. His chest 
showed some dullness and somewhat diminished breath sounds at the left lower 
lateral lung field posteriorly. Pressure over the lower left lateral rib margin re¬ 
vealed slight pain. There was pain on the left side upon motion of the thorax. The 
abdomen was slightly distended, and quite tympanitic throughout. There was 
slight pain to fist percussion in the left flank and slight tenderness over the course 
of the descending colon. No masses were present and the liver, spleen and kidneys 
were not enlarged. The prostate showed minimal hypertrophy and was slightly 
nodular. The rest of the physical examination was essentially negative. Electro¬ 
cardiogram on admission showed an old anterior and posterior infarction. 

Laboratory studies on admission revealed an erythrocyte count of 4,060,000 
per cubic mm.; hemoglobin 13.0 gm., 83 per cent. The leukocyte count was 9,500 
with a differential count of polymorphonuclear leukocytes 69 per cent and 31 
per cent lymphocytes, platelets plentiful. The urinalysis showed a slight trace 
of albumin, sugar negative; microscopic, a few red blood cells, occasional white 
blood cell, few coarsely granular casts and 2 to 3 finely granular casts seen. 
Wassermann was negative. Sedimentation rate was 38 mm. per hour, eoiTected. 
The fasting blood sugar was 106 mg. per cent and the urea nitrogen was 31.6 mg. 
per cent. 

On fluoroscopy a definite hiatus hernia of the gastroesophageal type was dem¬ 
onstrated with marked redundancy to the esophagus itself and a posterior dis¬ 
placement of the normal course. Upper gastrointestinal x-ray series showed 
approximately one-third of the stomach permanently above the diaphragm, and 
there was a radiolucent area lateral and anterior to the herniated fundus, which 
on fluoroscopy appeared to represent the splenic flexure. The rest of the stomach 
and duodenum appeared normal. At 24 hours the barium had reached the splenic 
flexure but did not progress any further. X-rays of the abdomen the following day 
still showed the colon to be below the diaphragm. 



1IENAL VEIN THROMBOSIS 


783 


Following the barium study the patient was temporarily free of pain and it was 
thought that perhaps the reduction of the colonic herniation was responsible for 
the relief of pain. However, the pain in the left flank recurred that same night. 
It was, therefore, thought that this was not the answer to the man’s trouble and 
a further search had to be carried out. Meanwhile his cardiac condition remained 
the same, the blood pressure was 120/75, and there was no evidence of congestive 
failure. lie had no chest pain nor dyspnea and no nausea or vomiting. He con¬ 
tinued to run a low grade fever, below 100F, and continued to have more pain in 
the left upper abdomen and left flank. His abdomen was somewhat distended and 
he appeared more ill than on admission. A repeat blood count 5 days after ad¬ 
mission showed an increase in his leukocytes from 9,500 to 10,900 and an increase 
in neutrophiles from 69 per cent to 77 per cent. Seven days after admission, the 
patient still complained of marked pain in the same legion and his fever con¬ 
tinued. However, for the first time hematuria was noted, 8 days after onset of 
pain. Another urinalysis showed gross blood. Blood urea nitrogen on the same 
date was 23.7 mg. per cent and serum chlorides 101 mEq/L. Stool examination 
showed benzidine reaction two plus and guaiac leaction negative. 

On May 10, 1951, excretory urography showed a dilatation of the left ureter 
throughout the entire study and poor concentration of the dye bilaterally (fig. 1, 
A). This was thought to represent a possible obstruction of the left ureter. 

The patient was accordingly referred to the urological department. Cystoscopy 
revealed the bladder to contain 150 cc of cocoa-colored bloody residual urine. 
A minimal degiee of prostatic hypertrophy involved the lateral and median 
lobes. Marked choking of the left ureteral orifice and the intravesical portion of 



Fig 1. A, 20 minute excretory urogram showing poor dye excretion of both kidneys, 
dilatation of left ureter and pelvis and bizarre appearance to left pelvis. B, retrograde 
pyelogram showing dilation and bizarre appearance of left kidney pelvis with filling defect 
due to blood clots 
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the left ureter was noted. Cloudy, bloody urine was seen extruding from this ori¬ 
fice. The right orifice was normal in appearance and was draining clear urine. 
The rest of the bladder appeared normal, there being no evidence of tumor, stone, 
ulcer or diverticulum, and the bladder held 500 cc. Catheters were readily ad¬ 
vanced up both ureters, there being no obstruction encountered on either side. 
The drainage of urine from the right kidney was clear, while that from the left 
kidney had the same appearance as that in the bladder, i.e., cocoa colored, indi¬ 
cating that the blood was coming from the left kidney. Cultures from the bladder 
and the right and left kidneys were all negative. Intravenous indigo carmine 
appeared in a fairly normal concentration within 6 minutes from the right kidney, 
but there was no evidence of the dye coming from the left. Retrograde pyelo- 
grams showed a characteristic picture suggesting advanced tumor involving the 
greater portion of the left kidney (fig. 1, B). It appeared as if the tumor was 
arising from the calyces of the middle infundibulum. Metastatic x-ray survey was 
negative. The patient was prepared for left nephrectomy with a tentative diag¬ 
nosis of tumor of the left kidney. At operation on AI ay 17, 1954, a great deal of 
inflammatory reaction of the perirenal fat was found, which was quite adherent, 
hard and friable. The left kidney was larger than normal and was dark red in 
color and mottled. The hilar fat also showed a hyperemie inflammatory reaction. 
The capsule was tense and hemorrhagic, as well as the parenchyma throughout. 
Nephrectomy was done. Postoperative course was excellent and the patient was 
discharged on the eleventh postoperative day, May 28, 1954. He was seen in the 
office several times and finally discharged on August 4, 1954, feeling and looking 
well. He was also seen by the internist who first attended him. His blood pressure 
was 130 '85 and upon fluoroscopy the heart was slightly enlarged but there was 
no evidence of the original air-containing organ in the left chest. Apparently the 
intrathoracic hernia had reduced itself. 

The patient is still alive and well and enjoying good health. The remaining 
kidnej r is functioning normally and the urine is clear. 

The pathological examination showed grossly a kidney of normal shape and 
somewhat large. The fat near the kidney was of increased firmness, hyperemie and 
resembled that of perinephritis. The kidney measured 12 by 6 by 6 cm., and the 
capsule stripped easily. The exposed cortical surfaces were irregular^ mottled 
with hemorrhagic and pale areas. The cut surfaces showed some atrophy of kid- 
ney substance. Small arteries of cut surfaces were thickened and gaping. The 
attached ureter was not much dilated but the pelvis and calyces were dilated and 
filled with blood clots. The mucosa throughout was granular and yellowish. 
The bleeding into the drainage system was quite massive and some of the clots 
appeared fairly old. Careful search for tumor was made but none found. There 
were round to oval circumscribed areas of blood clot in the hilar fat, which showed 
organization and appeared to be intravascular. The main renal vein was oc¬ 
cluded by an old thrombus and was dilated. Microscopic examination showed 
areas of cortical scarring and a marked degree of arteriosclerosis of the 
branches of the renal artery. The renal artery showed no evidence of thrombosis 
or occlusion. In several sections there was old organizing blood clot present in 
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Fig. 2 Photomicrographs. A, renal vein showing vein wall and occlusion of vessel by 
adherent and organizing thrombus. B, renal pelvis showing extreme passive congestion 
with submucosal hemorrhage into tissue. 


the renal vein, including its main branch (fig. 2, A). The calyces and pelvis 
were filled with blood clot of varying age. The mucosa and submucosa showed 
much reaction to this. There were many acute inflammatory cells and also 
phagocytes with blood pigments. A similar reactive inflammation was present in 
the fat surrounding the entire kidney as well as that within the hilus. The kidney 
structure was hyperemic and hemorrhagic in areas. Submucosal hemorrhage was 
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present with absence of mucosa in some ai’eas (fig. 2, B). The glomeruli were 
relatively bloodless and the tubular epithelium showed a mild degree of degen¬ 
erative change of an acute type. All cultures from the kidney were negative. 

STJ1GIARY 

• AThe pathology of thrombosis of the renal vein in children and in adults has 
been reviewed briefly and a case of thrombosis of the renal vein in an adult with 
recovery presented. The diagnosis of hemorrhagic infarction of the kidney due to 
venous thrombosis can easily be overlooked clinically. The treatment in unilateral 
cases is nephrectomy as early as possible. 
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ACQUIRED RENOCOLIC FISTULA IN REMAINING FUNCTIONING 
KIDNEY WITH RECOVERY CASE REPORT 

GLENN S ROST, DEW COOPER CLARE E ICNOUF, PAUL TERGUSON 
\nd ISHTON McCR IRY 

rrom McCiaiy Rost Clinic, Lake City, Iowa 

The subject of lenoeohe hstula is still Uiaiactenzed by confusion The oc- 
cuirence of a fistulous communication between the kidney and any adjacent 
structure has always piesented a formidable diagnostic and theiapeutic pioblem 
In this respect those that involve the kidney and colon are equally so 

In view of the confusion, lelative rarity, especially of those showing com¬ 
munication between kidney pelvis and colon and the associated lugh mortality, 
as well as the diagnostic and theiapeutic problems incident to them, it is proposed 
to briefly review that poition of the literature dealing only with lenoeohe 
fistulas and to report one additional case occuning in a sohtaiy functioning 
kidney, coirectly diagnosed by pneumonephiosis and barium enema, success¬ 
fully managed without neplnectomy, and presenting a numbei of the unusual 
features of the entity, including a direct communication between kidney pelvis 
and colon. 

INCIDENCE 

Others have already commented on the favorable i eduction m incidence of 
this lesion during the past half century This may be dnectly attnbutable to its 
prevention by bettei diagnostic and therapeutic facilities leading to the early 
recognition and treatment of those diseases which usually seive as causative 
factors responsible for this complication when undiagnosed oi untieated One 
would piedicate an increased incidence of such lesions on a tiaumatic basis as 
an aftermath of the war Their failure to materialize in the literature to date 
may ultimately stand as a tribute to the high giade surgical care given these men 
in the lecent conflict 


HISTORY 

Hippocrates m his Opeia Omnia written m about 460 B C made reference 
to the surgical management of spontaneous lenal fistulas associated with calculi 
It is piesumed that he here dealt with that gioup winch Abeshouse has included 
under his classification of cutaneous fistulas Rayei in lus classical monograph 
on diseases of the kidney published ovei a centuiy ago has been given credit for 
developing the subject at considerable length 

In limiting oui discussion to those of lenoeohe type it should be pointed out 
that more lecently Veimooten and McKeown weie able to collect 26 cases 
before 1933, only two of wluch repiesented a communication between kidney 
pelvis and bowel In 1935 Mertz collected 29 cases and added tw o personal ones 
and m 1946 MiUei lepoited an additional one and was able to bung the total 
to 39 cases 


Accepted for publication December 15, 1955 
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ETIOLOGY 

Abeshouse, writing in 1949, was able to collect a total of 89 authentic cases, 
none of which were traumatic or neoplastic in origin and only one of which was 
associated with a ruptured hydronephrotic sac that complicated a ureteral stone. 
In his etiological analysis of these it is evident the great majority arise from 
renal tuberculosis (25 cases); calculous pyonephrosis (23 cases); and uncom¬ 
plicated pyonephrosis 12 cases. He notes only two with associated pneumo¬ 
pyonephrosis and one with ruptured hydronephrosis complicating a ureteral 
stone. 

Renocolic communications are generally agreed to represent a complication 
of a pre-existing suppurative process. They may be etiologically classified as 
follows: 

1. Spontaneous 

A. Renal origin 

1. Calculus with or without obstruction 

2. Infection due to plant and animal parasites 

a. Tuberculosis 

b. Nonspecific bacterial 

c. Echinococcosis, actinomycosis, bilharzia, etc. 

3. Neoplasm (not reported to date) 

4. Congenital renal defects 

B. Extrarenal origin 

1. Extrarenal infection, specific or nonspecific involving adjacent 

viscera and musculoskeletal system. 

2. Neoplasms 

2. Traumatic 

A. Crushing or penetrating 

B. Operative 

To date no renocolic fistula due to neoplasm or to associated primary disease 
in the bowel has been found reported in the literature. 

Vermooten and McKeown noted that of their 26 cases only two represented 
a communication between kidney pelvis and bowel and that the remaining 24 
cases were between calyx and bowel. In this regard they stressed the anatomical 
relationship of the anterior surface of the kidney to the large bowel noting that 
the large bowel makes direct contact with the lower one-third of each kidney 
with more extensive contact on the right. No peritoneum is interposed in these 
areas. 

These same authors have noted Rayer’s rather classic description of the 
symptomatology as outlined in his “Traite des Maladies des Reins et des Altera¬ 
tions de la Secretion Urinaire” written in 1839. They apparently concurred in 
Rayer’s idea that a long period of antecedent chronic inflammation of the kidney 
and perinephritis was the essential forerunner of the fistula. It was presumed 
that this period was essential to the formation of sufficient fibrous adhesions 
to adhere the kidney to the colon, and ultimately to necrose the wall, rather 
than to break through the dense perirenal adhesions. These writers considered 
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this tile explanation ot the fact that the great majonty of these fistulas pass 
through the kidney substance The two exceptions have been those cases of 
Eugene Fullei and Watson and Cunningham 

SX XIPTOMs, 

The manifestations of lenoeolic fistula are \ aucd, depending upon the pnmary 
lenal disease, the complicating lesions such as permephiic abscess, and on the 
duiation of the fistula MeiU, likewise, has pointed out that early adherence of 
the peutoneum and large bowel to the underlying kidney in the piesence of 
inflammation probably explains the insidious development of these fistulas as 
well as the relative infrequency of associated peunephuc abscesses 

The initial symptoms and signs aie usually those of the pnniaiy lenal disease 
Often theie is an associated tumor in the flank which disappeais suddenly with 
marked lelief of symptoms and with the appeal ance of pus and urine in the 
stools With the advent of the mflammatoiy phase, a picture of extreme sepsis 
makes its appeal ance Abdominal symptoms aie usually piesent but not diag¬ 
nostic Pam, tenderness, rigidity aie piesent m varying degiees Distention of 
varying degrees is usually piesent m the moie extreme instances This may be 
confused with peritonitis but, if carefully obseived, seldom with intestinal 
obstruction Nausea and vomiting are the rule Unnaiy symptoms will vaiy with 
the primary renal disease Frequency, dysuna and pyuria are variable Fuller 
observed pneumatuna in one case Once the communication is established 
an intractable wateiy diarrhea with systemic evidence of in me reabsoiption 
may make its appearance The actual passage of uime, pus, and stones by rectum 
may occur If the diagnosis is long oveilooked these patients deteuorate lapidly 
and become extremely poor suigical risks Pieopeiative diagnosis is more fie 
quently established with the advent of bettei methods of pyelography, and 
colon studies Blood cliemistiy offeis additional indirect aid 

TREATMENT 

Accepted methods of tieatment will require individualization The usual 
procedure in the past has been a closuie of the colon with associated nephrectomy 
As will be noted later in the authors’ case, we were dealing with such a fistula 
in the one lemainmg functioning kidney and neplneetomy was not tenable 

UVCISUXL FE 1TURES 

The case lecoided here is an additional one showing communication between 
renal pelvis and colon and lepiesents a numbei of the unusual features of this 
diagnostic entity It was first of all acute and occuned m a patient with total 
renal faiiuie on the opposite side due to a large obstiuctmg ureteral calculus 
The diagnosis was initially suggested by one of us (D C) from the x-ray evi¬ 
dent pneumonephiosis and confiimed by barium enema It repiesented one of 
the gioup of ruptured hydronephroses complicating uieteial stone but with 
secondaiy perinephric abscess formation The symptom complex was classic 
including lenal colic, abdominal symptoms, extreme sepsis, uremia, and un- 



790 


GLENN S. ROST ET AL. 


controllable diarrhea secondary to the pyourinary drainage. Surgical recovery 
was complete without nephrectomy. 

CASE REPORT 

A 64-year-old white man was first seen in the home by one of us (C. E. K.) 
on February 3, 1953 complaining of steady, boring pain in the right upper 
abdomen, right lumbar area and radiating to both testicles. This pain was of 24 
hours’ duration having had a gradual but progressively more severe course. 
Hiccoughing was prominent hi the picture and remained a severe complication 
throughout the illness. Black vomitus followed the onset of the hiccoughs. A 
diagnosis of right nephrolithiasis had been made elsewhere in 1938. Twenty- 
four hours later the right upper quadrant pain recurred and a large, tender mass 
was first noted in this area. Distention was severe, but peristalsis was audible. 
Hospitalization was refused. 

Four days after the onset the patient was again seen because of extreme hic¬ 
coughing; again hospitalization was refused. The findings were essentially 
unchanged except for some diminution of tenderness. A flat film of the abdomen 
revealed a slightly distended right kidney; the left was poorly outlined. There 
were radiopaque shadows over both the upper and lower ends of the right ureter 
and a large, similar shadow superimposed in the region of the left midureter. 

On February 9, excretory urography revealed a grossly distended right renal 
collecting system with minimal dye excretion and poor visualization of the left. 
All three shadows were thought by the radiologist (D. C.) to be ureteral in 
location. Retrograde pyelography the following morning revealed obstruction 
of the right ureter 5 cm. above the ureterovesical junction and of the left ureter 
at 20 cm. above the ureterovesical orifice at which levels the previously noted 
calculi were positively identified. 

February 15, 1953, the patient finally consented to hospitalization because of 
severe penile pain. A roughly irregular calculus measuring 1.5 by 1.2 by 0.6 cm. 
was extracted from the urethral meatus. This calculus represented the one 
previously m/ed in the lower right ureter. 

Urinalysis levealed cloudy, alkaline urine with specific gravity of i.011, 2 plus 
albumm negative sugar and 20 to 25 white blood cells per low power field un- 
centnfug d Blood nrea_nitrngen was 43 mg. per cent. Hemoglobin was 13.8 gm. 
with a \>!n *■ blood cell count of 30,600 in a moderately dehydrated patient. 
Four da\ - later clinical jaundice was evident,-progressed to a deep jaundice 
in 48 ho' • -> and continued thus for 10 days. Blood urea nitrogen reached 55.5 
mg. per ant. February 27, large, yellow, liquid stools began and remained almost 
uncontrollable until surgery 1 month later. 

March 10, 1953, right pneumonephrosis was evident on x-ray examination 
(fig. 1, A). Barium enema revealed almost complete filling of the right side of 
the genitourinary tract including renal pelvis, ureters and bladder (fig. 1, B). 
It was believed that the fistula extended from the ascending colon to the upper 
ureter. 

April 1, 1953, right ureterolithectomy with closure of a renocolic fistula was 
completed. At surgery the previously noted upper ureteral calculus was found 
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, Fla- l- -l, pneumonephrosis showing stone in right upper ureter. B, barium filled right 
kidney pelvis and ureter. Abscess cavity and communication with ascending colon are 
evident as is one of the stones. 


to have eroded through the wall and was found lying immediately adjacent to the 
ureteropelvic junction. A communication from the pelvis of the kidney arising 
at this junction extended into a 30 cc abscess cavity and from thence into the 
upper limits of the ascending colon. Marked inflammatory reaction and dense 
fibrotic scarring were encountered throughout the procedure. The defect in the 
posterior wall of the ascending colon was closed and the ureteropelvic junction 
reconstructed over the arm of a T tube inserted in the ureter below this level. 

The postoperative course was uneventful except for minimal evidence of 
fecal drainage from the wound from the tiiiid to the sixth postoperative day. 
The blood uiea nitrogen had diopped to 11 mg. per cent by the fifth postopera¬ 
tive day. 

The T tube was removed 1 weeks later and the anastomotic site dilated from 
below 5 months later. 

Improvement in general health, in kidney function and in weight was almost 
phenomenal. The patient still lefused to have any consideration given to im¬ 
provement of the situation known to exist on the left side. 

November 11, 1954, the patient suffered seveie posterior coronary occlusion 
for which adequate caie was again refused. He died 9 days later of a ruptured 
myocardium. 

At autopsy all clinical diagnoses were confirmed. 

Probably the most significant necropsy finding was the extreme degree of 
dense perinephric fibrosis found bilaterally. Sharp dissection was required to 
remove each kidney from its bed. The right kidney parenchyma, pelvis and 
ureter appeared normal. The left presented a shell of minimal functioning 
capacity with a 3.5 by 1. by 0.S cm. impacted calculus in the upper ureter. 
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The colon presented only a 1.0 cm. area of scarring approximately 7 cm. above 
the ileocolic junction and was otherwise essentially normal. 

SUMMARY 

Renocolic fistula as one phase of the more inclusive subject of renovisceral 
and renocutaneous fistula has been considered and the literature briefly reviewed. 

The symptomatology and treatment have been summarized and a mortality 
rate of over 30 per cent noted. 

A simplified etiological classification is presented. It is noted that no renocolic 
fistula due to neoplasm or to associated primary lesion in the bowel has been 
reported in the literature. 

A case occurring in the one remaining kidney of function, treated surgically 
and cured without nephrectomy, has been presented. The statistically unusual 
features of this case are noted as well as the fact that diagnosis was first sug¬ 
gested by the x-ray evidence of pneumonephrosis. 

Death followed acute coronary thrombosis and a subsequent rupture of the 
myocardium 21 months after onset of the fistula. 

Necropsy was especially significant in its demonstration of the extreme degree 
of perirenal fibrosis alluded to in the literature and previously referred to in the 
text of our case report. 

Our patient apparently brings the total reported cases of this entity to ninety, 
eighty-nine having been previously collected by other authors. 
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BONE FORMATION IN THE URETER: A CASE REPORT 
11. E. KLINGER 

From the Department of Urology, Beth El Hospital, Brooklyn, N. Y. 

Extraskeletal or heterotopic bone formation is known to occur iii the urinary 
tract primarily under two sets of circumstances. The first is the deposition of the 
bone in the bladder wall and in abdominal wall scars following operations on the 
bladder and prostate gland. 1-3 The other is the experimental induction of bone 
formation when a section of epithelium of the urinary tract is transplanted to 
suitable portions of the parietal connective tissue or fascia. The latter was dem¬ 
onstrated by both Neuliof 1 and Huggins. 5-8 The spontaneous appearance of bone 
in the human ureter is rare. The present report deals with such a case. There are 
no similar instances recorded in the literature. 

CASE REPORT 

A 20-year-old married woman was first seen in 1953. Her chief complaint was 
recurrent left flank pain of approximately three years’ duration. The attacks of 
pain were sometimes accompanied by burning on urination. No previous urologi¬ 
cal studies had been done. Examination at the time of the first visit disclosed only 
some tenderness over the left kidney. A eatheterized specimen of urine showed 
innumerable pus cells. A plain film of the urinary tract showed a cylindrical 
shadow with a calcified rim in the course of the left ureter suggestive of a ureteral 
calculus at the level of the fourth lumbar vertebra. Mi excretory urogram showed 
prompt excretion and normal outlines on the right side. On the left excretion was 
delayed. The calyces and pelvis were dilated. The left ureter was not outlined. 
A cystoscopic examination showed a normal bladder. The ureteral orifices were 
normal. A ureteral catheter was passed through the left orifice for a distance 
of 12 cm. easily. However, it could be advanced no farther. An x-ray indicated 
that the tip of the catheter was at the lower edge of the shadow observed in the 
plain urogram. The patient was advised to enter the hospital for further study. 
A second urinalysis again showed pus cells and E. coli grew on culture. Studies 
for acid-fast organisms were negative. Hematological and blood chemistry studies 
were normal. Cystoscopy and catheterization of the left ureter were repeated, 

Accepted for publication January 11, 1956. 
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with the same result as previously. Contrast medium injected through the ure¬ 
teral catheter passed around the tip of the catheter and down the ureter. No 
dye was visible beyond the obstructing object. On the supposition that we were 
dealing with some type of obstructing ureteral calculus, albeit an odd looking 
one, operation was advised and performed. The ureter was approached through 
the customary flank incision, identified, and isolated without difficulty. For 
a short distance surrounding the obstruction there was a pronounced ureteral 
and periureteral reaction consisting of thickening and induration of the ureteral 
wall and the periureteral areolar tissue. These findings were thought to be con¬ 
sistent with the localized ureteral and periureteral reaction commonly seen at the 
site of a calculus. The ureteral wall over the “calculus” was incised and the cus¬ 
tomary grating sensation noted as the knife’s edge came in contact w’ith the 
stone. However, considerable difficulty was encountered in freeing the object 
from the wall of the ureter. Its liberation was finally accomplished and it was 
delivered. It had a cylindrical form and a dense cartilaginous texture. Its true 
nature was unsuspected at this time. A catheter w r as passed easily to the renal 
pelvis then to the bladder. The ureteral incision w T as then closed with several 
sutures approximating the edges loosely. A Penrose drain was inserted at the 
site of the ureterotomy and the wound closed in the customary manner. 

Pathologist’s report (Dr. David Spain): The specimen consisted of a bony hard 
piece of tissue that measured 0.5 cm. in diameter at its widest point. Micro- 
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scopieally it consisted of ail lnegular ai i angement of fully foi med bony ti abeculae 
with fat tissue and maiiow filling in the spaces 

Figuie 1 lepresents a photomicrograph of the sectioned specimen, and in it 
one can clearly see bone and bone matron elements 

The convalescence was uncomplicated except that mine continued to diain 
from the wound beyond the time when it noimally would have been expected 
to cease Accoidnigly, anothei cystoscopy was done and an attempt made to 
cathetenze the left uietei The eathetei met an obstiuction at the same point 
as pieoperatively, indicating, apparently, that healing by seal had taken place 
with lesultant occlusion of the ureteial lumen Within seveial days aftei this 
pioceduie, howevei, diainage suddenly stopped With the cessation of diainage 
theie was no pain, no fevei, no palpable enlaigement of the kidney and no mass 
in the opeiated region It was presumed that the left kidney had ceased func¬ 
tioning Confirmation was obtained by means of an excietory urogiam which 
showed no dye in the left kidney even aftei long delayed exposures Fuitheimore 
the renal shadow' was not enlaiged The patient was mfoimed that re opeiation 
was advisable and that nephiectomy was a possibility Howevei, since she was 
completely asymptomatic at the time and continued to leniam so to the time of 
writing, she steadfastly lefused Subsequent uiogiaphic studies showed no change 
in the kidney’s status and repeated attempts to cathetenze the left uietei weie 
fruitless 

Tins case is piesented puncipalty because it is a medical curiosity Had the 
true nature of the lesion been lecogmzed at the time of operation, the manage¬ 
ment w ould have been diffeient A moie satisfactory end result doubtlessly w ould 
have been obtained had the entue segment of the involved uieter been excised 
and an end-to end uieteial anastomosis done 

It is mteiesting to speculate as to how this bone deposition occuned That 
uieteial mucosa can induce the foimation of bone undei experimental conditions 
is known Normally it does not, of couise, cause its adjacent connective tissue to 
undergo such metaplasia However, it is conceivable, in the present case, that 
under the abnormal influences of infection and nutation, conditions akin to the 
experimental ones weie piesent, and undei such cucumstances bone foimation 
in the subepithelial tissues was possible, and did, m fact, occui 

SUMMARX 

A case of bone foimation in the uretei of a patient mistakenly thought to 
have a uieteral calculus is presented 

The explanation foi tlus unusual finding piobably hes in subepithehal meta¬ 
plasia under the influence of the ureteial mucosa m an abnormal enviionment of 
infection 

Suigical lemoval of the object was followed by ureteral occlusion and ap¬ 
parently autonephrectomy. 

SJfS Schermerhorn St , Brooklyn 17, N. Y. 
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URETERAL REGENERATION FOLLOWING EXPERIMENTAL 
SEGMENTAL RESECTION 

WILLIAM L. HUFFMAN, HUGH F. McCOIlKLE and LESTER PERSKY 

From the Department of Surgery, Genitourinary Service and The Institute of Pathology, 
Western Resene L'niiersily School of Medicine, Cleveland, Ohio 

Since Davis 1 - '- first reported the successful results of intubated ureterotomy 
for the treatment of ureteral stricture, there has been renewed interest in ureteral 
regeneration. At the time our study was undertaken, Davis,’ ■ 2 Kimbrough, 3 
Lapides, 4 and Boyarsky and Duque 5 had reported on the ability of the ureter 
to regenerate itself over a splinting tube after partial resection of its circum¬ 
ference. It was found that epithelial proliferation was well under way within 
four days and complete within three weeks. At this time the muscular coat was 
50 per cent complete, and after six weeks 90 per cent complete. 

Because of this facility of the ureter to regenerate itself after partial resection, 
and stimulated by the fascinating work of Bohne 6 on bladder regeneration over 
an acrylic mold we became interested in determining the regenerative capacity 
of the ureter after complete removal of a segment with no attempt to bridge the 
defect except by an interposed polyethylene tube. If significant regeneration 
would occur after prolonged intubation ureteral substitutes or urinary diversion 
for handling large ureteral defects might be unnecessary. 

MATERIAL AXD METHODS 

Eight healthy mongrel dogs of both sexes, weighing between 10 and 12 kilo¬ 
grams, were used in this study. Under intravenous pentobarbital anesthesia with 
the animals on their right side, the left ureter was exposed by a flank incision 
which was extended caudally to the inguinal region. The peritoneal cavity was 
entered and after walling off the abdominal contents, the parietal peritoneum 
was opened posteriorly, exposing the ureter. Five to six centimeters of the mid- 
ureter were then excised, aud the defect splintecTBy a OF poly ethylene catheter 
which extended distally into the bladder. 

In the first two animals the splinting catheter was threaded through an opening 
in the pelvis down the proximal ureter, aud after bridging the experimental de¬ 
fect was passed through the distal ureter into the bladder. After hydronephrosis 

Read at annual meeting, North Central Section of American Urological Association, 
Chicago. Ill. September 29-October 1, 1955. 
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5 Boyarsky, S. and Duque, 0.: Ureteral regeneration in dogs; an experimental study 
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was seen to develop m these fiist two animals, the lemamder had a nephiectomy 
at the time of cieation of the uieteral defect The pioximal ureter and the splint 
weie fixed without distortion to the undeilymg musculatuie by one or two silk 
sutures In the couise of the nephrectomy, the vessels were ligated as close as 
possible to the renal substance The hgatuie was placed about the renal arteiy 
distal to the origin of the vessel supplying the uieter The lenal pelvis was coned 
out of the hiluni in ail effoit to employ as much proximal uieteral and pelvic 
length as possible Aftei the splinting cathetei had been effectively placed, the 
aiea was icpeiitonealued with liitenupted black silk sutures attempting to cox ei 
the defect with letropeutoneal fat The abdomen was then closed following the 
expeiimental procedme The animals were sacnficed at intervals varying flora 
three to six months The bladdei and uieter, including the splint weie lemoxed 
m toto, examined giossly and fixed in formalin After fixation, sections of the 
pioximal, distal and mid defect weie taken for micioscopie study Where indi¬ 
cated, special connective tissue stains (van Gieson) weie employed 

RESULTS 

The lesults aie summaiued in table 1 As pieviously pointed out, hydio 
nephiosis developed in two animals in which the kidney was not lemoxed In six 
of the animals the defect could be giossly identified by a thm attenuated legion 
of connective tissue In the othei two animals (Nos 0 and 8) theie was marked 
scamng and distoition of the lesected ends In animal No 4 there was calculus 
foimation about the lower end of the splinting cathetei as it piojected into the 
bladder In the fiist two animals wheie the kidney was not lemoved, the lumen 
of the splinting tube was occluded by piecipitated urinary ciystals 


Tadcl 1 


Animal 

Observation 

Period 

Gross r Hidings 

Microscxn c b ndin„s 

1 

nos 

4 

Marked hjdronephro&is Con 

No regeneration of mustularis 



nective tissue bridge , 

Epithelium lost 

2 

3 

Marked lij dronephrosis Con 

No regeneration of musculuis 



nective tissue bridge 

Thin epithelium 

3 

6 

Connective tissue bridge 

No musculans Heteroplastic 




bone Thin epithelium 

4 

5 

Calculus, about ureteral splint 

No musculans Irrcgul ir epi 



Connective tissue bridge 

thelial h>perplasia 

5 

4 

Lower ureteral dil itation 

No musculans Epithelium lost 



Connective tissue bridge 


6 

3J4 

Marked scarring and distor 

No musculans Severe lnflanuna 


tlOll 

tion Heteroplastic bone r I hin 
epithelium 


7 

3 

Connective tissue bridge 

No musculans Semtj epithe 




hum 

S 

3 

M irked scarring and distor 

No musculans Heteroplastic 



tion 

bone Thin epithelium 
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Microscopical^, there was no evidence of smooth muscle regeneration. Repre¬ 
sentative sections (fig. 1) show the microscopic findings of the proximal, distal 
and midportion respectively of the area of resection in one animal. 

Typically, the resected ends with their smooth muscle coats were lost in scar 

A 



Fig 1 A, longitudinal section of proximal resected end and proximal section of re¬ 
generated connective tissue at area of defect Heteroplastic bone is seen as dark islands 
beneath epithelium X 11 

B, longitudinal and cross-section (loner) of midportion of resected area. Dense area at 
midportion of longitudinal section is cicatrix. Loss of continuity of epithelial surface is an 
artefact of processing. X 11 

C, longitudinal section of distal resected end and distal section of regenerated connective 
tissue at distal area of defect X 11 
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tissue which budged the defect When the epithelium legeneiated, it was usually 
m a compaiatively thin layei (fig 1) and occasionally it appealed as simply a 
hyaline membrane In one animal (Xo 4), theie was hypeiplasia of epithelium 
In thiee instances (fig 1, .1) heteioplastic bone foimation was noted 

DISCUSSION 

The failure of muscle logeneiation and the piescnce only of a connects e tissue 
tube which itself is likely to stnctuic aftei lemoial of the splinting cathetei 
make this piocedure lmpiactical foi oveiconimg total uieteial detects It seems 
likely that the lesults in humans would paiallel those found here Scliei, Erickson, 
and Schei, 7 in a group of dogs used a polyethylene tube foi a prolonged period 
as a peinianent piosthesis Dm mg then period of obsenation no sigmficant hy- 
dronephiosis developed contiaiy to oui e\peucnce in dogs 1 and 2 They like¬ 
wise found a connectiie tissue tube to enclitic the piosthesis but did not leport 
the degiee of mucosal oi muscle legeneiation 

Although ciystalhzation did occui w lthm the lumen of the tube in some of oui 
cases, polyethylene and closely lelated substances appeal still to be the least le 
active of recently developed plastic materials This has been shown experi- 
mentally and clinically m a wide \anety of substitute pioceduies The piesence 
of crystallization might be lelated to bactenal infection which wo made no at¬ 
tempt to deteinnne Hetdman 8 used polyethylene as a uieteial splint m labbits 
and found occlusive ciystalhzation with gieat frequency, enough so that he dis¬ 
missed the substance as unsatisfactory It seems certain that when the material 
is used in the uunaiy tiact piecipitate will occasionally be encountered 

The failuie of the uietei to lespond in a fashion compaiable to the bladder in 
regeneiative capacity is mteicsting and at the same time pel ple\mg The piesence 
of transitional epithelium because of its lecogmzed regeneiative ability was 
anticipated The piohfeiation of fibioblasts to foim a connective tissue tube has 
been demonstiated by Seller 7 and shown by Bohne 6 about the aciyhc mold Be¬ 
cause of the absence of muscle fibeis m oui findings one wonders whethei there 
is any basic diffeience between the smooth muscle cell of the uieter and bladdei 
and whether tissue cultuie studies would leveal any change in the inherent re¬ 
generative capacities of the cells of these two stiuctuies If smooth muscle le- 
generation occuis as a lesult of the simple mitoses of pro existent smooth muscle 
cells one might expect to find regenei at ion neai the tiansected ends of the ureter, 
theie was no evidence of this Because of the absence of legiowth of smooth 
muscle from the ureteial ends it seems unlikely that the bladdei muscle legenera- 
tion demonstiated by Bohne occuis fiom the divided uiethia and ureteis How- 
evei, it is possible that with a still longer pcnod of splinting muscle fibers might 
be demonstiated We hope to evploie this possibility fuither in subsequent e\- 
penments 

In support of a possible tissue diffeience m legenerative capacity is the lecent 

7 Seller, A j\I , Erickson, It V and Seller, M Pol> ethylene as partial ureteral prosthesis 
in dogs J Urol , 73: 9S7, 1955 

8 Herdnnn, J P Poll ethylene tubing m experimental surgery of the ureter Brit J 
Surg , 37 105, 1049 
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work of Berman 9 svho used a polyethylene substitute for the esophagus. He like¬ 
wise could not demonstrate any smooth muscle regeneration and also found the 
prosthetic tube to be surrounded by epithelium and connective tissue. 

Heteroplastic bone within the comiective tissue layer adjacent to the mucosa 
of the splinted portion was found in dogs Xo. 3, 6, and 8. Huggins 10 has shown 
that proliferating transitional epithelium has a peculiar influence upon certain 
fibrocytes to convert them to osteoblasts and hence form new bone. Although 
bone has been shown to occur in many organs subsequent to injury and inflamma¬ 
tion we believe that in these dogs the regenerating transitional epithelium is the 
underlying factor. 


CONCLUSIONS 

In a series of S animals after the creation of a total ureteral defect, muscle re¬ 
generation could not be demonstrated about a splinting polyethylene tube for 
periods up to 6 months. Because of this failure to satisfactorily bridge a total 
ureteral defect various other types of substitution procedures still remain a 
clinical necessity. 

301 Republic Bldg., Cleveland 15, Ohio 

3 Berman, E. F.: Carcinoma of the esophagus: A new concept in therapy. Surgery, 35: 
S22, 1954. 

10 Huggins, C. B.: The formation of bone under the influence of epithelium of the urinary 
tract. Arch. Surg., 2: 377, 1931. 
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DERMOID CYSTS OF THE BLADDER 
EDWIN W C UimELD 

Pnmaiy deimoid cysts of the bladdei aie exceedingly ime, and ovarian and 
paiavesical deimoid tuniois communicating with the bladdei are not common 
In 1895 Clado collected 32 cases of paravesical dermoids fiom the literature, 
m eighteen of which ban was passed in the mine Since then there have been 
isolated lepoits (almost all in the foieign hteiatuie) ol but single cases Because 
secondaiy deimoid cysts (ovauan m ongm) gicatly outnumber pnmaiy ones, 
the se\ incidence in the lepoited cases has been hugely in females 
The most chaiactcustic symptom m cases of deimoid cysts of the bladder is 
pilmuetion which was first descnbed by' Wallace m 1700 Less often calculi and 
sebaceous matciul and lately teeth may be passed m uime Othei symptoms 
are entuely uonspeeific and consist of frequency', dysuua, pain, obstiuction to 
the flow of mine, and heinatuna 
The following is a case lepoit of a deimoid cyst of the bladdei 
D K , a 10-yeai old white woman, was fiist seen by hei family physician in 
July 1951, for pain at the end of umution She gave a history of voiding eveiy 
three to torn houis with no dysuua, burning oi smaitmg, but would occasionally 
pass what looked like gianitc out of a tea kettle At times this seemed to have 
hair attached to it Raie teiminal heinatuna was ptesent hut no uigency Yoc 
tuna two to thiee times pel night was piesent 
She saw hei family physuian one to two times a week alter that time, and 
stated that at one time bet mine was i lear but that most of the time it was cloudy 
and contained pus Hei symptoms gradually became woiso and excietoiy uro 
grams wcie ordeied m Septcmbei 1951 
Study of the films resulted m a diagnosis of multiple calculi of the bladdei 
(fig 1) I was asked to remove them It was my nnpiession aftei examining the 
films that if the opacities piesent wcie cahuli they must he m multiple divei- 
ticula of the bladdei 

Liboiatory findings weie within lioimal limits except foi many pus cells in 
the mine 

On Septembei 9,1954 a cystoscopic examination was peifonncd Laige greyish 
(lakes of calcium weie seen floating m the bladdei, and a laige greyish, whitish 
mass, with hau and talcnim mcoipoiated, seemed to be attached to the left 
superior bladdei wall A lew hails weie icmoved by cy r stoscopic foiceps hut the 
laige mass could not be dislodged My (list nnpiession was that the patient had 
probably mtioduied han into the bladdei, causing a foieign body calculus 
Suprapubic cystotomy w as perfoi med and the mass, fiv e to six i m m diametei, 
with han, teeth and calcium was found to be extending through the bladdei, 
and he firmly attached to two tags of epiploic appendices and very loosely at¬ 
tached to the left ovaiy The ovaiy was peeled free easily and was normal m 

Head at annual meeting, North Central Section of American Urological Ab&omtion, 
Chicago Ill September 20-0ctober 1055 
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appearance. Segmental resection of the mass was performed and the bladder 
closed with suprapubic and urethral drainage. Convalescence was uneventful. 

Urine culture showed E. coli present. 

Pathologist’s report: “Specimen consists of a tumor removed from the bladder 
by the abdominal route (fig. 2). A cuff of bladder wall is identified and the tumor 
mass seems to extend through it, protruding internally a distance of 5 cm. A 
portion of the tumor seems to extend into the perivesical fat. The tumor is 
composed of obvious skin, hair, teeth, bone and subcutaneous tissue and grossly 
resembles a dermoid cyst. Its precise origin cannot be grossly determined from 
gross examination of the specimen. 

“First section studied is of urinary bladder alone. Lining epithelium seems to 
be almost ulcerated in some areas with both an acute and chronic submucosal 
inflammatory reaction associated with some submucosal hemorrhage. Focal 
collections of lymphoid tissue are clearly evident in our section and certainly 
there is edema leading to thickening of the submucosa. The underlying bundles 
of smooth muscle show their usual loose configuration and there are foci of 
mononuclear cells infiltrating herein. The serosa, subserosa and perivesical tissues 
show an intense inflammatory reaction with both acute and chronic elements 

T’-fvV , %*?y : y r ;r 'j'■’ ' 
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present and with a considerable foreign body giant cell reaction accompanying 
the inflammatory process. Another section shows the urinary bladder again with 
the intense inflammatory reaction as described and the lining transitional epithe¬ 
lium of the bladder in this section seems to pass over and blends with what is 
obviously keratinized stratified squamous epithelium covering this dermoid 
tumor. In the depths of the dermoid we can identify nerve tissue with much glial 
fibrous proliferation and with what seems to be an appendable lined miniature 
ventricle. Possibly a hodge-podge of other ectodermal tissues may be present and 
again there is the same serosal and perivesical inflammatory reaction as already 
noted. In this section we note, at least in part of it, a distinct separation of 
bladder from tumor but as one proceeds toward the bladder lumen there seems 
to be a fusion of the tissues of the dermoid and the tissues of the urinary bladder 
and as previously noted, we find the mucous membrane of bladder and dermoid 
to blend, one with the other. Sections from the tumor, itself, show that much of 
it is of central nervous system makeup with associated hair, sebaceous glands and 
skin. Xo ovarian tissue is evident in our multiple sections and there does seem 
to be considerable hair with what appears to be supporting fibrous tissue in the 
perivesical fat with extension of this dermoid process directly into the urinary 
bladder. Xo malignancy of airy of the tissues of this dermoid is noted. Diagnosis: 
1) Dermoid tumor (teeth, skin, hair and central nervous system tissue) growing 
into the urinary bladder—origiu ovary?, pelvic tissues?; 2) acute exacerbation of 
chronic cystitis with cystitis granularis and with inflammatory involvement of 
perivesical tissues” (fig. 3). 


SUMMARY 

A case of dermoid cyst of the bladder has been described. Definite origin can¬ 
not be determined but it is the author's opinion that this arose primarily in the 
bladder. 

175 S. Main St., Akron 8 , Ohio 
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JOHANSON URETHROPLASTY FOR REPAIR OF URETHRAL 
STRICTURES 

DONALD J JAITAR, GEORGE R SEWLLL ixd FRANK W SCHWARZ 

Pioin the Dtuswn of Surgery, Department of Urology, 11 aijne Unuersily College of Medicine 
and Ijfihalcd Hospitals, Detroit, 1 Itch 

Opeiative lepan foi stuctuie of the met hi a is not a non suigieal ptocedme 
Dugas, m IS3t>, reported the (list ease of complete lesection of the uiethra for 
the lepan of astiictuie It was tteated postoperatn ely by an indwelling cathetei 
without any attempt to sutuie the ends togothei Manj othei uiethroplasties 
hav e been dot ised since then, but aie useful mainly in short strictures The major 
premise of these techniques is to dissect fiee and e\use all involved seal i ed 
uiethia and suitoundmg tissues, and then, a duect end-to end anastomosis of 
noinul tissues is peiformcd Giafting techniques hate also been devised but le 
quire followup postopeiatne dilatations foi an indefinite period 

The Johanson type urethroplasty foi the lepan of methial stuetuies is an 
application of the Denis Blow no technique for hypospadias The ongmal giound- 
woihfoi this type of lepan was done bv Duplaj aseailj as 1874, whenhesutuied 
bulled epithelium aiouud a cathetei G Mauoti and J Peiand, m 1942, used 
Duplay’s method foi hypospadias repau but modified it by making the con 
stmeted canal continuous with the original uiethra Denis Biowne, m 1949, pic 
sented lus method for coustnietion of the uiethia in hypospadias It diffeied 
from the above authors m that 1) the bulled stnp was widei, 2) the stup was 
left fully intact without auy undeicutting, i ) the bulled epithelium was no! 
sutuied ovei a splinting cathetei, and 4) a doisal leloxation incision was used 
in all cases 

Johanson, in levicwing the results ol Denis Biowne, believed that he could 
use the pvmciple of a bulled intact epithelnl stnp to develop a suigieal cuie foi 
any type of urethral stricture It was also his desne to be able to apply the opera 
tion iegaid!ess of pathogenesis, extent, oi dcgiec of severity of the strictuie He 
was of the opinion that to be a woithwhile opeiation and an impiovement on 
preceding urethioplasties, no after tieatment should be lequired, especially dila 
tations The fiist stage of tins opeiation eieates an utihcml hypospadias, but 
also senes two time houoied principles, one, the diaimng of an infected area, 
and two, diveision of the unnaiy stieam fiom this infected area 

In applying the bulled intact epithelial tiact technique, the following diag 
nostic Cl item, indications, and contiamdicitions were used 

OIVGXOSIS 

All patients were studied thoroughly (table 1) Ippei unnaiy tiact studies, 
naturally, were checked by excietoiy uiograms since the introduction of the 
cystoscope, in most cases, was impossible The diagnosis of stncture of the urethra 
as to cahbei, length, numbei, and location was evaluated by olive tip bougies 

Read it umuai meeting North Centnl Seition of Vmerie in Urotogic d Womtion, 
Chieigo III September 29 October I 195o 
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and oblique urethrograms using 30 per cent sodium iodide in a viscid solution of 
lubricating jelly. 

ETIOLOGY 

The etiology of the cases presented includes: a) those mainly due to an old 
gonorrheal urethritis; b) one, due to trauma; c) one, postoperative following 
transurethral prostatic resection; d) one, chemical in origin; e) one, postoperative 
stricture in a previously repaired hypospadias with repeated periurethral ab¬ 
scesses; f) one, in a congenitally stenosed urinary meatus with resulting dense 
stricture along the entire pendulous urethra. 

INDICATIONS 

Our indications for surgery are not so liberal as Johanson’s. We believed that 
any nontuberculous stricture, 2 cm. or more distal to the membranous urethra, 
single or multiple, that did not respond to gentle dilatation was amenable to this 
type of repair. This includes a large number of patients seen at Detroit Receiving 
Hospital who return repeatedly with “tight” filiform strictures with large peri¬ 
urethral abscesses and extravasations, typical “flowering pot” perineums. This 
includes patients whose strictures could not be dilated above 16F without pro¬ 
ducing either severe pain, profuse bleeding, acute ascending pyelonephritis, or 
an acute prostatitis. Johanson, on the other hand, does not limit his repair as to 
location and states that he has excised fistulous tracts and fibrous tissue en bloc 
proximal to the membranous urethra with complete continence following 
surgery. 

CONTRAINDICATIONS 

The only contraindication to the procedure is the patient’s inability to stand 
the anesthesia required. One word of caution: do not perform a first stage urethro¬ 
plasty too soon after an acute periurethral abscess; it is best to wait at least six 
to eight weeks or until all inflammatory changes have disappeared. We learned 
the hard way; we encountered severe hemorrhage because the tissues were ex¬ 
tremely friable and accurate hemostasis was impossible. 

TECHNIQUE 

We followed the technique as outlined by Johanson in his original article, and 
by Flocks and Culp in their book entitled Surgical Urology, with minor 
variations. 

The patient is placed in a mild lithotomy position, so that either perineal or 
suprapubic regions can easily be exposed. The operation is divided into two 
stages. The first stage varies as to the location of the stricture in the urethra. 
It may be divided into meatal and those distal to or proximal to the perineal 
portion of the urethra. 

a) In meatal stenoses or strictures which extend down toward the bulb, the 
incision begins at the meatus and extends to a point at least 2 cm. beyond the 
strictured area. 

b) In strictures distal to the perineal urethra, a No. 26 sound is passed to the 
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involved area No attempt is made to foice the sound beyond this point as only 
undue tiauma will lesult An incision is then made m the midline of the ventral 
poition of the perns, through skin, fascia, and coipus spongiosum, down to the 
sound The incision is extended ui a distal and pioximal direction until at least 
2 cm of normal uicthta is exposed If theie aie no diammg smsuses 01 peri- 
urethiul abscesses, one need not dissect oi excise the scaued uiethral mucosa 01 
corpus spongiosum If the stnctuie is so severe that the pioximal end cannot be 
identified accurately, a suprapubic cjstostomy and passage of a sound thiough 
the vesical neck down to the stncturo site may be pcrfoimed The skm edges of 
the penis aie then sutured to the edges of the uiothiai mucosa with 3-0 chromic 
catgut or 4-0 black silk 

c) If the stnctured area extends into the permcal poition of the methia, a 
flap of scrotal tissue must be inverted to give one enough skin for closure of the 
urethia m the second stage opeiation The technique varies, m that an incision 
is made m the perineum through skm, subcutaneous tissue, cent! a! tendon and 
bulhocaveiuosus muscle to the stnctured aiea The methia is divided until at 
least 2 cm of normal methia is seen distaliy and pioximaily The pioximal 
urethia may have to be identified by passing a sound fiom the vesical neck to 
the stnctured area In this aiea, it is very impoitant to excise all fistulous tiacts 
and suiroundmg scar tissue completely Next, the scrotal skin flap that is to 
be inverted is prepaicd This is done by making an incision along the median 
raphe 3-4 cm long The skin between the mfenoi point of the scrotal skm in¬ 
cision and the tiansverse incision m the penneum is freed The dissection is con¬ 
tinued until a budge of tissue is foimed that can be invei ted and sutuied without 
tension to the noimal urethia The edges of the sciotal skm are then sutuied to 
the edges of the incised methia This forms a funnel shaped external uiethios 
tomy which Johanson states gives a bettei functioning permanent uiethrostomy 
than the type that is located posterior to the sciotum The permeal incision is 
closed by approximating the bulbocavernosus muscle, leconstracmg the cential 
tendon and closing the skm A I8F Foley cathetei is left indwelling foi 3-4 days 
after this pioeedure Johanson insists that even if ban beanng areas are mveited, 
the hau will soon disappear and aflfoid no hazards We do not fully agiee m this 
piemise, but perhaps the futuie will clarify this difleience of opinion 

The mteival between stages varies with the healing poweis of the patient and 
averages from eight to ten weeks The second stage technique is quite universal 
Urmaiy diveision should be performed and was done by suprapubic cystostomy 
m all of oui clinic patients while a perinea! urethrostomy was performed m all 
of our private patients A strip of urethia and surrounding skm appioxmutely 
2 cm wide, or 75 per cent of the circumfeicnce of the uiethra debited, is left in¬ 
tact The lateial skm edges of the penis or scrotum are freed for a distance of 2-3 
cm so that the skm edges can be approximated over the buried stup without 
tension A dorsal relaxation incision is made if necessary The skm is closed with 
mteirnpted sutuies of chromic 3 0 or 4-0 black silk The tension is taken of! this 
suture line by using No 32 wire held in place with lead shot Care must be taken 
not to draw the tension sutuie up too tight as the lead shot will cause neciosis 
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of the skin and possibly result in a fistula. The wire sutures are removed on the 
seventh to eighth day, the black silk on the tenth day if healing appears com¬ 
plete. The patient is allowed to void on the tenth day if the wound appears solid. 
Many patients in their anxiety to know the results voided as early as the second 
day. 

COMPLICATIONS 

In one of our cases, rather severe postoperative hemorrhage followed a first 
stage operation. As mentioned earlier, we operated too soon after a periurethral 
abscess; the tissue was very friable and hemostasis difficult. We resorted to 
perineal pressure dressings and after a period of about five days the bleeding was 
stopped. We had a total of six postoperative fistulas. Of these, four occurred 
along the approximation of the skin edges and two were secondary to pressure 
necrosis from the lead shot. Three of the fistulas closed spontaneously. Three re¬ 
quired simple surgical closure with uneventful postoperative course. In one case 
infection developed at the site of the perineal incision. All of these patients had 
healing without recurrent stricture formation. Only one patient was a failure as 
to surgical repair and required postoperative dilatation. 

CONCLUSION 

The application of the buried intact epithelial tract technique for the repair 
of urethral stricture after the method of Johanson with certain modifications has 
been presented. This procedure was used in highly selected cases when conserva¬ 
tive treatment either failed or became unbearable. In our hands, it has been 
very successful, since we have had but one failure. It is our firm conviction that 
as time goes on and our technique improves, we will attempt a far greater number 
with a greater percentage of excellent results. 

722 Maccabees Bldg., Detroit 2, Mich. 
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INCARCERATED SCROTAL APPENDICITIS 
JOHN R HERMAN 

Suotal appendicitis is a rate form of inflammation of the displaced vermiform 
appendix It has been lepoited m the literature only four times Numerous 
articles have descubed the abnormal position of the appendix and methods of 
locating it in the abdomen Its position being so variable, one should not be 
surprised to find it present m hernias, scrotal or otherwise A case wall be pre¬ 
sented illustrating incarcerated scrotal appendicitis 

The vermifoim appendix has been described in almost every place in the ab¬ 
dominal cavity and thoiax, in the thigh in femoral hernias, m the right and left 
inguinal legions m hernias of those areas, and m the scrotum m scrotal hernias 
Babcock 1 portrayed the appendix as found frequently m hernia sacs Watson 3 
reported the finding of the appendix alone m the hernial sae as fairly lare His 
figure was o3 cases m more than 17,000 collected from the hterature 

Zambiana 5 reported a case of suotal appendicular abscess, and Keyes 4 found 
both appendix and cecum in the scrotum Reif s described acute scrotal appen¬ 
dicitis m a male infant, and Jlulholland et a! 8 gave a descnption of acute scrotal 
appendicitis in a G-month-oId boy who had bilateial inguinal hernias as well 
as an umbilical hernia 

The anatomy of inguinal hernias extending into the sciotum has been well 
recounted To quickly review, the pouch like vaginal process of the peutoneum, 
which extends down into the scrotum preceding the testicle, may not complete 
the noimal developmental plan of involution tn the inguinal canal If the proc¬ 
esses vaginalis persists and remains open to the tunica vaginalis, it is a ready¬ 
made henna awaiting only the piesence of an abdominal viscus If it is still 
present, but partially oi completely closed as in the hydrocele of the cord, the 
same hermutmg process is invited 

Mulholland et al 8 discussed the likelihood that the scrotal appendix, because 
of its exposed position, is moie likely to inflammatory and traumatic changes 
than the normally located organ Because of this exposed position, one would 
expect the diagnosis to be leadily made However, the acute local symptoms 
overshadow the abdominal The actual herniation of the appendix is sympto¬ 
matically unimportant It is only when it becomes involved m mflammatoiy 
changes that these local changes make the patient aware that there is serious 
trouble Then the painful, led, swollen scrotal mass becomes a very obvious 
source of complaint The diffeiential diagnosis rests between 1) acute hydiocele, 
2) hematocele, 3) testiculai toision, 4) stiangulated herma, 5) hemorrhage into 
a testicular tumoi oi 0) virus oi other types of orchitis or 7) acute scrotal trauma 
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In none of the eases reported was the diagnosis made preoperatively and it 
was not made preoperatively in the following case. 

CASE REPORT 

Bronx Hospital No. 286724. This was the first admission of this 7-year-old 
Negro because of a painless swelling in the right scrotum. It was first noted about 
2 weeks ago while his mother was drying him after a bath. It had been com¬ 
pletely asymptomatic and neither he nor his mother could state when it had 
first appeared. He had no recollection of trauma or preceding febrile reaction or 
gastrointestinal upset. He had no symptoms referrable to the genitourinary or 
gastrointestinal tract. 

Physical examination revealed a well developed, well nourished Negro in no 
distress. His head, thorax and abdomen all were essentially normal. Temperature, 
pulse and respiration were also normal. There was a nontender, fusiform swelling 
in the right scrotal sac which was approximately 8 cm. long and 4 cm. wide. 
This was quite firm although somewhat cystic in consistency. The testicle and 
epididymis could not be differentiated from the mass. Examination of the mass 
revealed a small area at the upper pole that transilluminated clearly. The rest 
of the mass did not. There was no evidence of hernia on cough or straining and 
a finger could not be admitted into the external ring. There were slightly en¬ 
larged inguinal nodes which interfered with palpation of the ring. The staff was 
divided on the diagnosis between traumatic hydrocele and hematocele. Blood 
count was 4,200,000 red blood cells, 6000 white blood cells, 84 per cent hemo¬ 
globin (12.2 gm.), 72 segs, 20 lymphs, and 6 monocytes. The urinalysis was nega¬ 
tive, specific gravity 1.015. 

The scrotum was explored under general anesthesia and the operative report 
follows: 

A 4-inch incision was made from the upper portion of the scrotum parallel to 
the inguinal ligament and was carried down through the superficial fascial layers. 
After incising the last peritesticular layer, about 10 cc of straw colored fluid 
escaped. The tumor became slightly smaller. The testicle was identified and 
appeared normal in size, shape and consistency. The epididymis and spermatic 
cord were involved in a swelling which was 2 by 4 cm. in size. This mass was 
cartilaginous in consistency and was felt to be a neoplastic lesion. Grossly, the 
cut surface was mucinous with some grumous yellow fluid in one portion. The 
spermatic cord could not be identified as it lost itself in the mass. It was the 
consensus of opinion that orchiectomy should be done. What was thought to 
be the spermatic cord structures were freed of their surrounding tissues in the 
groin and ligated en masse, and divided. 

The vas deferens was isolated, clamped, divided and ligated. The mass and 
testicle were removed en bloc. A stab wound was made in a dependent portion 
of the scrotum for drainage and the scrotum was closed in layers. The post¬ 
operative diagnosis was supratesticular tumor, either granuloma or epididymal 
neoplasm. Grossly, the actual disease was not recognized by the surgeons at the 
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table, or by the pathologists in their gross examinations. It was the microscopic 
examination which revealed the true condition. The pathologist’s report follows: 

The specimen consisted of a testicle measuring 15 by 15 mm. in size, and a 
supratesticular mass measuring 2 cm. by 4 cm. The spermatic cord was not identi¬ 
fied separately and the testicle appears to bo slightly atrophic. The supratesticular 
mass was a firm, somewhat cystic structure which on cut section was composed 
of several fused, thin layers, the inner of which was dark blue. The entire supra¬ 
testicular mass was matted and adherent to the testicle and epididymis. On cut 
section, two cord-like structures were identified. 

Microscopic section through the testis showed an immature appearance con¬ 
sistent with the patient’s age. Section through the supratesticular mass revealed 
that the cystic structure had a thick fibrous appearance, its wall being composed 
of dense, partly hyalinized, collagenous bundles and numerous blood vessels. 
In the central portion of this cystic mass was a cross-section of an appendix es¬ 
sentially normal in appearance except for chronic inflammatory reaction and 
periappendiceal fibrosis. The peritoneum of the appendix was adherent to the 
thick fibious wall of the cystic structure and in some places was absent. Ad¬ 
herent to, and encased in the wall of this inflammatory mass, was the spermatic 
cord which was essentially normal. Diagnosis: Scrotal hernia with incarcerated 
appendix showing chronic appendicitis and peri-appendicitis. Normal testicle 
and cord. 

Figure 1 is a diagram based on the operative findings and pathologist’s report. 

The postoperative course was smooth and uneventful. There was no febrile 
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reaction; the drain was removed in 24 hours, and the boy was ready to go home 
in 6 days when the report of the pathologist was received. He was held in the 
hospital one week longer. He has been seen in the clinic and is doing very well. 
It is intended to readmit the patient to the hospital in 6 months, at which time 
he will be investigated with a view towards hernial repair and completing the 
appendectomy. 

COMMENT 

Scrotal appendicitis, acute or chronic, should be added to the physician’s 
differential diagnosis of scrotal masses. Undoubtedly, there must be more cases 
of this type that have not been reported. Perhaps a more careful inquiry into the 
history might reveal gastrointestinal disturbances that could hint towards 
diagnosis. An awareness of the possibility of this condition might save the phy¬ 
sician and the patient from unneeded distress. 

SUMMARY 

The four previously reported cases of scrotal appendicitis have been briefly 
reviewed and another case of chronic scrotal appendicitis added. Differential 
diagnosis has been discussed. 

Gratitude is extended to Dr. M. L. Gottlieb, chief of the urological service, 
and to Dr. Lycourgos Papapadakis, department of pathology. 

Ill E. 88th St., New York 28, N. Y. 
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DUPLICATION OF LEFT UNDESCENDED TESTICLE REPORT 
OF A CASE 

SlUL KAY and FRANK pmup COLEMAN 

From the Department of Surgical Pathology and Surgery , Medical College nf Virginia, 
Richmond Pa 

Polyorchidism is a iaie phenomenon By 1954 Darrow and Humes couM find 
22 authenticated cases These authors review ed the hteiature and added a case 
of their own Their case concerned a 23-yeai-old white man with two testes in 
the right scrotum Each testis had its own epididymis and vas This appears to 
be the second example of a double vas (one foi each testis), the fiist instance being 
represented by Thiessen’s case 

Two additional cases of polyorchidism weie repoited m 1954, thus bringing 
the total to 25 Carey's case was that of a 9 year-old boy with a double testis 
on the left side They were m the inguinal region and 3 cm apait The lowei one 
was connected with an intact epididymis and vas The upper was appaiently 
without cord stiuctures Waite’s case concerned a 19-year old Japanese operated 
upon for an undescended testis associated w ith an inguinal hernia on the left side, 
complicated by mcarceiation of bowel oi omentum At operation two testes 
were found, the lower one associated with a vas and epididymis, and the upper 
having an epididymis but no vas 

Polyorchidism is practically synonymous with triple testes, since, to the best 
of our knowledge, no histologically verified cases showing more than three testes 
have been repoited Developmentally, polyoiclndism can be explained by split¬ 
ting of the inner epithelial mass dining then development within the genital 
ridge Eailuie of one gonad to link up with the woljfian duct might account for 
the usual feature of one vas deferens serving both gonads The most probable 
explanation is that the split gonad has at least microscopic continuity with the 
Wolffian duct, but requues careful dissection, and possibly serial sectioning for 
demonstration 

The following case leport demonstrates left side duplication of an undescended 
testis associated with an indirect inguinal henna Each testis had its own epi¬ 
didymis, but no apparent communication w ith the vas w as found in the case of 
the lower testis A normal sized testis was found m the right setotum 

REPORT OF CISK 

N T, a 15-yeai old white boy, was admitted to the hospital division of the 
Medical College of Viigima on June 13, 1955 foi repair of an inguinal hernia 
On physical examination an indirect hernia was found on the left side, as well 
as an undescended left testicle The light testicle was normal m size and located 
within the right scrotum Blood count and urine examination were within noimal 
limits Serologic test for syphilis was negative 

The patient was opeiated upon the following day under mtiaxenous suntal 
Accepted for publication December 5, 1055 
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sodium anesthesia, supplemented by anectine drip. A skin incision was made be¬ 
ginning at the pubic spine and extended upward in a slightly divergent direction 
from the inguinal ligament for a distance of 10 cm. The aponeurosis of the ex¬ 
ternal oblique was divided, and the cord, which extended down to the symphysis 
pubis, was developed by sharp dissection and mobilized. Lying in a supermedial 
position to the cord, the hernial sac was identified and freed from the surround¬ 
ing structures. The defect in the peritoneal cavity was then closed by a purse¬ 
string suture of chromic No. 1 catgut. The cord was mobilized further, ligated 



Fig. 1. Artist’s conception of operative findings prior to removal of testes and vas 
deferens. Parasagittal view. 



Fig. 2. Artist’s conception of operative findings. Coronal view 





Fig. 3. Gross findings of surgically removed specimen. Upper testis is on right 



Fig. 4. Photomicrographs. A, upper testis showing testicular structure and adjoining 
vas. B, high power view of upper testis to show complete absence of spermatogonia. C, lower 
testis to show similar germinal aplasia of spermatic tubules. Note proliferation of retc 
tubules on right. 
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superiorly, and removed from above downward. The usual hernial repair closure 
terminated the procedure. 

The patient was discharged on the eighth hospital day, with the wound edges 
healing well. 

Pathological findings (gross S-55 4454): The findings are reconstructed dia- 
gramatically in the accompanying drawings (figs. 1 and 2). The spermatic cord 
was represented by an elongated structure which had been previously divided. 
Each cord segment was 8 cm. in length and approximately 1.5 cm. in diameter. 
In each divided segment a small testis and epididymis were identified (fig. 3). 
Each testis measured 0.8 cm. in maximal diameter, and on cut section showed 
yellow parenchyma which strung fairly easily. The lower testis ■was judged to 
be just below the internal ring within the inguinal canal. The other testis was 
located within the abdominal cavity about 9 cm. superior to the lower testis. 
The superior testis was attached to the vas deferens, and continuity between the 
two structures could be demonstrated (fig. 4, >4). The inferior testis showed no 
connection to the vas as it passed beside the gonad. The entire vas was about 16 
cm. in length, and was apparently cut prior to its termination in the seminal 
vesicle. 

Microscopic description: Both testes were similar and showed spermatic 
tubules fined only by Sertoli cells (fig. 4, B). No spermatogonia were visible, 
germinal aplasia being complete. The lower testis showed a remarkable degree 
of proliferation of the rete tubules, but no connection to a vas deferens could be 
established (fig. 4, C). Serial sectioning, however, was not done. 

Diagnosis: Poly orchidism (double testis on left); cryptorchism, left; germinal 
aplasia of left testes; duplication of epididymis, left. 

SUMMARY 

A case of duplication of a left undescended testicle associated with an indirect 
inguinal hernia is presented. 

Both undescended testes were atrophic and revealed germinal aplasia. 

The upper testis was located within the abdominal cavity and showed con¬ 
nection with the epididymis and vas deferens. 

The lower testis was in the inguinal canal, and had its own epididymis, but 
connection to the vas could not be demonstrated. 
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BILATERAL ADENOMATOID TUMOR OF EPIDIDYMIS 
L YWRENCL J MORIN 

From the Hitchcock Clime, and Dartmouth Medical School, Hanover, N H 

Although pnmaiy tumoi b of the epididymis aie idle, only 134 eases having 
been found in the woild liteiature by Longo, McDonald and Thompson, 1 it was 
noted that the adenomatoid tumoi accounted foi 53 pei cent of the entne group 
Of all the primary tumoi s 74 pei cent ueie benign and 26 pei cent malignant, a 
ie\ersal of the latio of 40 pel cent benign to 60 pei cent malignant which had 
been found in a icview 2 15 years earhei This icversal was bi ought about chiefly 
by the mciease in adenomatoid tumois oi mesotheliomas which had been lecog- 
mzed and lepoited The bilateial occunence of an adenomatoid tumoi of the 
epididymis led to this ieview r 

WentzeU 3 found that 98 of these tumors had been lepoited and added two 
more to bring the total to 100 Any accurate compilation is difficult because 
of the variety of designations appealing m the literature The tumoi was first 
described by Sakaguchi 4 and was called adenomyoma, perhaps still a good teim 
Stout 5 reported on conditions of the epididymis simulating caicinoma and men¬ 
tioned a fibiomyoma which has been regaided by Lee et al 6 as a mesothelioma 
Eisenstaedt 7 reported a single fibromyoma of the epididymis which Lee did not 
include in a list of mesotheliomas pieviously diagnosed otheiuise Hmmaii and 
Gibson 8 piesented an adenocaicmoma or fibroadenoma which might well be 
placed in this gioup A tumoi repoited by Spivack 9 was diagnosed leiomyoma 
Glandular elements weie present but were described as lemnants of normal 
tissue Chaiache 10 desenbed a benign tumoi of the lower pole of the epididymis 
which he called lymphangioma, now also regaided as mesothelioma 6 as well as 
instances of mixed leiomyoma and lymphangioma 11 12 The single specimens 

Accepted for publication December 14 1955 

1 Longo, V J , McDonald, J R and Thompson, G J Primary neoplasms of the epidi¬ 
dymis Special reference to adenomatoid tumors J 4MA, 147 • 937-941, 1951 

2 Thompson, G J Tumors of the spermatic cord, epididymis, and testicular tunics 
Surg , Gynec A Obst , 62* 712-728, 1936 

3 Wentzell, R A Adenomatoid tumors of the epididymis J Urol , 73: 845-848, 1955 

4 Sakaguchi, Y t)ber das Adenomyom des Ncbenhodens Ztschr f Path , 18 : 379-387, 
1916 

5 Stout, A P Conditions of the epididymis simulating carcinoma Proc N York Path 
Soc , 17 : 129-137, 1917 

6 Lee, M J , Jr , Dockerty, M B , Thompson, G J and Waugh, J M Benign meso¬ 
theliomas (adenomatoid tumors) of the genital tract Surg , Obst A, Gynec , 91 : 221-231, 
1950 

7 Eisenstaedt, J S Fibromyoma of the epididymis Surg , Gynec A Obst , 37 : 361-364, 
1923 

8 Hinman, F and Gibson, T E Tumors of the epididymis, spermatic cord and testicular 
tunics Arch Surg , 8: 100 137, 1924 

9 Spivack, A H Leiomyoma of the epididvmis J Urol , 34: 122-127, 1935 

Charache, H Lymphangioma of the epididymis Urol A Cutan Rev , 43: 663 664, 

1939 

11 Halpert, B Mixed leiomj oma and lymphangioma of the epididymis Report of a case 
J Urol , 45: 536-538, 1941 

12 Malisoff, S and Helpern, M Mixed leiomj om \ and h mphangioma of the epididymis 
J Urol , 50: 104-109, 1943 


819 



820 


LAWRENCE J. MORIN 


described by Blumer and Edwards 13 and by Gordon-Taylor and Ommaney- 
Davis 14 were called adenomas. Sworn, Marshall, and Edwards 15 reported two 
benign “adenomatous” tumors which they felt were best designated as “mixed 
tumors.” 

Since Evans 16 ’ 17 and Mackay 18 used the term mesothelioma, many similar 
tumors have been reported under this name. 6 ' 19,20 The term adenomatoid tumor 
introduced by Golden and Ash 21 in 1945 seems to have been even more widely 
used. 1,3 ' 22 ' 28 Although descriptions of angiomatoid tumors, 29 hemangiomas and 
lymphangiomas of the epididymis 30 ’ 31 still appear, many of these tumors may 
well belong with the adenomatoid group. 

The origin of the adenomatoid tumor has not been settled. Falk and Konwaler 25 
favored an inflammatory rather than a neoplastic process. Bothe 32 reviewed 
the theories by origin and noted that a myomatous tumor had been called a 
“pseudo-tumor” by Oberndorfer who thought this was the result of a chronic 
inflammatory process. Morehead 23 described “angiomatoid formations” and 
supported the hypothesis that they are derived from mesenchymal cells. Golden 
and Ash 21 proposed that the primary unit of the tumor is epithelial. A mesothelial 
origin has received the greatest support 6,17, 18,20,27,30 in explaining the patho¬ 
genesis of this tumor in the epididymis, testicular tunics, and spermatic cord, 
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Fig I Gross specimens Smalt tumor, 1 cm in diameter from right epididymis and 
I irger tumor, 2 3 cm in di imotor, from left epididymis Both had fibrous capsules 

as well as in the female genital tiact Goidon-Taylor and Ommancy-Davis, 14 
and Codnere and Flynn" 2 consideied the inesonephiogemc origin most likely 
In suppoit of the mesonephrogcnic origin, Longo 1 noted that this tumor has 
been found along the couise of the mesonephios m both the male and the female 
He pioposed that the adenomatoid tumor be regarded as a hamartoma of the 
mesonephros 

Whatever the histogenesis of this tumoi may be, thcie is no longei any ques¬ 
tion of its benign nature There is no iceunence after epididymectomy oi local 
excision The tumoi is usually small, less than 2 5 cm in diametei in most of 
the cases which have been descnbed, fiim, encapsulated, and more frequently 
found in the globus minor The age of incidence has been lepoited fiom infancy 
to the seventh decade 

In 1939 Jlilnei and Gilbert 23 leported a case of bdatcial leiomyoma, the second 
most common benign tumor of the epididymis Theie was no mention of any 
adenomatoid ai eas Gordon-Taylor and Ommaney-Dax is, 14 and Glaser"’ referred 
to a bilateral leiomyoma lepoited by Foged in 1939 Lazaius and Fiiedman 35 
mentioned another bilateial leiomyoma repoited by Galhzia and Manuonu m 
1949 In reference to adenomatoid tumors Longo 1 noted, “No instances of 
multiple tumors veie lecoided m this gioup, nor were theie cases of bilateral 
involvement ” Rapoport and Morgan 26 also stated, “Bilaterahty has not been 
leported ” 

CVSE KEPOIIT 

A 48-year old white man, the father of five childien, was found to have a 
sciotal mass on a routine physical examination He was lefened foi mological 
consultation Theie were no symptoms lefeiable to the gemto urinary system 

M Milner,W A and Gilbert, J B Unique case of bilatcril leiomyomata of the epididy¬ 
mis J Urol 42 - 019 622, 1939 
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ABSORPTION OF IRRIGATING SOLUTION AND ASSOCIATED 
CHANGES UPON TRANSURETHRAL ELECTRORESECTION 

OF PROSTATE 

N. S. R. MALUF,* J. S. BOREN and G. E. BRANDES 

From the Section of Urology, Department of Surgery, Baylor University College of Medicine 
and the Veterans Administration Hospital, Houston, Texas 

During transurethral electroresection of prostate, f or at the close of such a 
procedure, the patient may abruptly become hypertensive, restless, nauseated, 
dyspneic, aud cyanotic and complain of blacking out. Our purpose was to find: 
1) whether there is correlation between occurrence of hypertension and amount 
of fluid-gain, and 2) whether some of the absorbed water rapidly becomes intra¬ 
cellular. We also wished to check the presumed diuretic effect of hypertonic 
sodium chloride given in amount calculated to restore normal concentration of 
sodium and chloride in the extracellular fluid J in spite of the hypervolemia. 
This is a continuation of previous work on absorption of water and solutes 
through the bladder and open prostatic fossa (Maluf, ’53, ’55; Hagstrom, ’55). 

METHODS 

Shortly prior to TEP, blood was drawn for serum sodium, chloride, and pro¬ 
tein and for hematocrit. The patient was weighed naked on calibrated bed-scales 
(fig. 1) immediate!}' before being transferred to the cystoscopy table for the 
resection. The cerebrospinal fluid§ pressure was measured in the horizontal 
lateral decubitus with use of a No. 22 spinal needle and without loss of CSF. 
About four cubic centimeters of the fluid were collected for measurement of 
chloride and protein concentration. The spinal anesthetic was then introduced 
through the needle. The volume of fluid which the patient received by intra¬ 
venous drip between the pre- and postoperative weighings was noted and con¬ 
verted into grams. 

The irrigation fluid was 1.2 per cent glycine in sterile water, as prescribed 
by Nesbit and Glickman who noted that 2.1 per cent glycine is isotonic with 
plasma but that 1.2 per cent, while hypotonic, is not hemolytic in the test-tube 
or the body. In most performances the initial hydrostatic pressure of the irriga¬ 
tion fluid was 135 cm.; more fluid was added when the height fell to about 115 cm. 
In a few cases the hydrostatic pressure ranged between 105 and 85 cm. of water. 
The volume of fluid ranged between 14 and 52 liters. 

Immediately after completion of the operation the pressure of the CSF was 
again measured and about four cubic centimeters collected for chloride and 
protein. Blood was drawn for serum sodium, chloride, and protein and for 
hematocrit and submitted for immediate analysis because we considered the 

Accepted for publication October 24, 1955. 

* Present address: 4S67 Sunset Blvd., Los Angeles 27, Calif. 

T Abbreviated TEP throughout this paper. 

t Abbreviated ECF throughout this paper. 

§ Abbreviated CSF throughout this paper. 
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Fig. 1. Weighing of patient on hed-soalce “Toledo" scale; from Toledo Scale Company. 
Toledo. Ohio. 

postoperative sodium and chloride levels as crucial for adequate postoperative 
therapy. The patient was again weighed naked on the bed-scales. The weight of 
the indwelling catheter and the small quantity of fluid received by intravenous 
drip was subtracted from this reading. Cognizant of water-absorption during 
TEP, we maintained intravenous drip during resection only to keep the indwell¬ 
ing needle open. The postoperative fluid intake and output wore recorded. The 
following morning the patient was weighed on the bed-scales for the third time 
and blood drawn for serum sodium, chloride, and protein and for hematocrit. 

RESULTS 

1. Controls. The patients who underwent transvesical prostato-adenomectomy 
(open surgery controls) or transuiethral litholapaxy under spinal anesthesia 
showed no significant change in weight and no change in [Na]„* [Cl]„ or [Protein], 
in the immediate postoperative period. Their CSF pressure fell slightly or not 
at all. The [C1W* and [Protein] CS i tended to fall slightly. Thus Af Close aver¬ 
aged —0 mEq/liter with <r\ - 3.9 and [Protein] C sF averaged —3.2 mg. per 
100 ce with a = 1.4. 

2. Changes in patients undergoing TEP. a) Weight. Fourteen of the 15 pa¬ 
tients gained weight during the operation. The range of weight-gain was 0.10 kg. 
to 4.5 kg. (average 1.99 kg.). One of the patients lost 200 grn. of weight, probably 
consisting largely of blood and a 33.5 gm. adenoma. Two patients gained over 
4 kg. in weight during resections lasting SO minutes each. Blood-loss was mod¬ 
erate in these patients-. The surgical capsule in these 2 cases was exposed through- 

* Symbols or names of chemical elements or compounds within brackets indicate con¬ 
centration. Subscript s indicates concentration in serum; subscript CSF indicates concen¬ 
tration in cerebrospinal fluid. 

f A symbolizes difference or change 
j a- is standard deviation from the average. 
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out but weight of adenoma was only 9.5 and 17 gm. Both patients became hyper¬ 
tensive, apprehensive, dyspneic, and restless. One of them subsequently went 
into shock probably from blood-loss. The other patients showed no such reac¬ 
tions although two of them gained about 3 kg. of fluid (3.0 and 3.5 kg.). It thus 
appears that an elderly male patient, who is a fair surgical risk and who is about 
60 kg. preoperatively and who becomes apprehensive, dyspneic and hypertensive 
during TEP, has absorbed over 3.5 kg. of irrigation fluid within approximately 
one and a half hours. 

b ) Serum sodium showed a decline immediately at the close of resection in 
all cases except one (fig. 2, patients No. 1 and 8). The average fall was 11.2 mEq/ 
liter. The 2 patients who became hypertensive underwent pronounced drop 
in [Na] s of 32 and 14 mEq/liter (table 1, patients No. 1 and 8). A third patient 
(table 1, patient No. 4), who showed a slight rise in arterial pressure during 
resection had a drop in [Na] s of 16 mEq/liter. The only other patient who showed 
a drop in [Na] s exceeding 10 mEq/liter had an uneventful operative and post¬ 
operative course. 

The actual immediate postoperative [Na] s was compared ■with the [Na] 3 which 
would be expected, i.e., the theoretical [Na] 3 , if the absorbed water remained 
exclusively within the ECF. The initial ECF content of the body was assumed 
to be 20 per cent of the initial body weight. Thus, 

theoretical [Na] s = initial [Na] s X ( K (^yT \y) ', 

in which ECFW is the calculated initial weight of the extracellular fluid com¬ 
partment and W the weight-gain. For example, initial weight of patient No. 1 
was 53.2 kg. His ECF volume or weight would be 20 per cent of that, i.e., 53.2/5 
liters or kilograms. His immediate postoperative [Na] s was 110 mEq/liter and 
his weight-gain during resection was 4.5 kg. If all the water absorbed remained 
extracellular, the 

theoretical [Na] s = 142 mEq/liter X r r , 1Q ' 6 r , —y 

(10.6 hters + 4.5 liters) 

= 99.7 mEq/liter, which is 110 — 99.7 mEq/liter less than the 
actual [Na] s . 

Table 1 shows that the actual [Na] 3 immediately after transurethral resection 
is nearly always considerably higher than the theoretical [Na] s based on the 
assumption that the water absorbed remains in the ECF. The implication is 
that some of the water absorbed enters the intracellular compartment. This is 
corroborated by similar changes in [Cl] 3 (below). 

During the latter half of the day of surgery and during the first postoperative 
day the [Na] 3 returned to normal (fig. 2). This occurred in most cases by diuresis 
and is correlated with simultaneous fall in weight during this period. In one 
instance (patient No. 1) 250 cc of 5 per cent NaCl (= 12.5 gm. NaCl) were 
given intravenously in the immediate postoperative period to raise the [Na] s 
and [Cl]s to normal and thus promote diuresis (see Commentary). The amount 
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Table 1. Concentration of serum sodium and chloride immediately after resection 
A — actual; T = theoretical. AWgt. = change in net weight during resection. 


Patient 

LNo. 

(Na], 

[Cl], 

Weight 
(% Initial) 

Actual 

(A) 

Theoretical 

(T) 

A - T 

Actual 

(A) 

' 

Theoretical 

(T) 

A-T 

1 

110 

99.7 

10.3 

68 

65.3 

2.7 

8.45 

2 

122 

113 

9.0 


79.2 

0.8 

4.68 

3 

147 

137 

10.0 

96 

94 

2.0 

0.45 

4 

135 

130 

5.0 

88 

79.2 

8.8 

4.2 

5 

141 

144.5 

-3.5 

96 

98.8 

-2.8 

-0.21 

6 

133 

135 

-2.0 

S7 

91 

-4.0 

1.1 

7 

141 

138.8 

2.2 

90 

89.4 

0.6 

1.1 

8 

126 

101 

25.0 

87 

67 


6.88 

9 

133 

111 

22 

78 

68 

10.0 

5.48 

10 

134 

128 

8.0 

90 

86.2 

3.8 

2.5 

11 

133 

124 

9.0 

ss 

84.3 

5.7 

1.78 

12 

139 

141.3 

-1.3 

92 

07.6 

-5.6 

0.11 

13 

139 

114 

25 

92 

73.5 

18.5 

5.32 

14 

136 

122 

14 

88 

79.5 

8.5 

2.23 

15 

130 

118 

12 


82 




given was calculated from the concentration-deficit and the estimated ECF 
volume (cf. Maluf, ’54, p. 1106). 

c) Serum chloride behaved similarly to [Na], (fig. 2 and table 1). The actual 
immediate postoperative [Cl], was higher than the “theoretical" [Cl], calculated 
from the weight-gain and assuming that all the water absorbed remained in 
the ECF (table 1). Passage of some of the absorbed water intracellularly is thus 
inferred. During the latter half of the day of surgery and during the first post¬ 
operative day the [Cl], returned to normal (fig. 2). This accompanied the course 
of the [Na], (see previous paragraph). 

d) Serum protein and the hematocrit tended to fall during resection (fig. 2). 
This roughly correlated with extent of blood-loss and with amount of fluid 
absorbed. Blood-loss was not measured in this study and therefore a differential 
cannot be made. 

e) Concentration of chloride in the CSF typically fell during resection. The 
drop averaged 3.7 mEq/liter (o- = 4.28). This drop may not be significant as it 
is within range of the controls (above). 

/) Concentration, of protein in the CSF deviated slightly in both directions 
during resection. The changes averaged zero. 

g) Pressure of CSF tended to rise during resection. The change averaged 
+79 mm. CSF. By far the greatest rise (+19S mm. CSF) was in patient No. 1, 
who showed the greatest gain in weight and who became hypertensive. 

h) Effect of hydrostatic pressure of the irrigation fluid is doubtless significant. 
All resections except two were performed with irrigation pressures of 115 to 
135 cm. of water. The remaining two (patients No. 12 and 15) were operated on 
with pressures of 85 to 105 cm. of water. These two gained 0.1 and 1.1 kg. of 
fluid, respectively, which values are among those of lower magnitude. 






















828 


N. S. R. MALUF, J. S. BOREN AND G. E. BRANDES 



Pre-Op. Post- Op. to 6o.m. Post-op. Day 


Fig. 2. Graphs depicting changes occurring during transurethral resection of prostate 
and their postoperative reversal. Each curve represents a single patient. Symbol of pa¬ 
tient’s number is indexed on right of weight curves. Concentrations of serum sodium, 
[Na] a , and serum chloride, [Cl] 3 , are in mEq/liter. The hematocrit, Hct, is in gm./lOO ml. 
Weight is expressed as “per cent weight change” (patient’s initial preoperative = 100). 
Cerebrospinal fluid pressure, Pcsf, is in mm. of CSF. 


COMMENTARY 

1) Absorption of irrigation fluid. If the irrigation fluid is to maintain visibility 
its hydrostatic pressure must not only exceed venous pressure, which is only a 
few centimeters of water, but should be high enough to maintain sufficient 
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velocity through the resectoscope to flush away blood and resected slivers. A 
pressure much less than 100 cm. of water, i.e., about ten times the venous pres¬ 
sure, is usually not practicable with a nonhemolytic solution. This is the hydro¬ 
static pressure usually employed in Nesbit’s department (Lapides). Thus pres¬ 
sure of irrigation fluid (85 to 135 cm. of water in our work) tends to exceed 
even diastolic arterial pressure although not systolic pressure. The large differ¬ 
ence in pressure between irrigation fluid and open intraprostatic veins causes 
absorption of fluid. Apparently first evidence that irrigation fluid is driven into 
the circulatory system during TEP was published by Creevy, who noted extra¬ 
ordinary hyperglycemia when 4 per cent glucose was used for irrigation, and 
by Lnndsteiner and Finch, who used 0.1 per cent sodium salicylate for irrigation 
in a few patients. Maluf (’53, ’54) showed that the normal bladder is impervious 
to glucose. The inference is that glucose passed through the open prostatic veins 
at the end of a complete transurethral prostato-adenomectomy. The large 
amount of fluid—as much as 4.5 liters—which can be driven into elderly men 
within an hour or so is revealed in the present work. 

2) Effects of type of irrigation fluid. Irrigation fluids suitable for resection 
may be classified into three main types and the effects they tend to have on the 
body fluids graded 0 to 4+: 

a) Hypotonic, hemolytic, practically nonconduclive (plain water). 

Hypervolemia 2+; possible rapid diffusion intracellularly. 

Hypotonicity 4+; hemolysis and water-intoxication with possible cerebral 

edema. 

Hypoelectrolytemia 4+. 

b) Hypotonic, nonhemolytic, practically nonconduclive (1.2 per cent glycine). 

Hypervolemia 3+. 

Hypotonicity 2+; not hypotonic enough to be hemolytic but may result in 
water-intoxication with possible cerebral edema. 

Hypoelectrolytemia 4+. 

c) Isotonic, nonhemolytic, practically nonconduclive (2.5 per cent glycine). 

Hypervolemia 4+. 

Hypotonicity 0; hemolysis and cerebral edema excluded. 

Hypoelectrolytemia 4-K 

a) Plain water. When signs of hypervolemia occur with plain water they are 
especially ominous because they indicate that a large amount of the hemolytic 
liquid has been absorbed and that tendency to oliguria from marked hypoelec¬ 
trolytemia (see below) is added to tendency to oliguria from massive hemo- 
globinemia. Upon watching a resection some years ago we became impressed 
with the operator’s remark that “whenever a patient becomes hypertensive 
during my resection he becomes oliguric; this patient has become hypertensive 
... he will be oliguric.” That patient died from uremia after 2 weeks without 
having excreted appreciable urine and in spite of expert attempts at maintenance 
of a normal water and electrolyte state. Plain sterile water was used for the 
irrigation. It was the opinion that perforation of the capsule tends to result in 
hypertension; a vague nervous reflex was postulated. The present work indicates 
that onset of hypertension during or shortly after TEP may be due to over- 
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hydration. When this occurs by massive entry of plain water, dangerous hemol¬ 
ysis can result (Creevy ’47, ’48, Creevy and Webb, Landsteiner and Finch, 
McLaughlin et al., Biorn and Greene, Woodruff and Firminger, Robbins et al., 
Goodwin et al., Bulkley et al.). 

b) One and two-tenths per cent glycine. Use of relatively nonconductive, 
slowly diffusible, nonhemolytic solutes, such as glucose (Creevy), glucose-in¬ 
sulin (Dees et al.), mannitol (Goodwin et al.), or glycine (Nesbit and Glickman, 
Garske et al., Robbins et al.) in the irrigating water has eliminated renal shut¬ 
down from hemolysis. One and two-tenths per cent glycine, which we have used 
in this series, is hypotonic although not enough so to become hemolytic (Nesbit 
and Glickman). Complications which may arise from copious absorption of 
1.2 per cent glycine can thus be due to hypervolemia as such, to hypoelectro- 
lytemia and, perhaps, to hypotonicity with exclusion of hemolysis. It is con¬ 
ceivable and not disproven that excessive absorption of hypotonic, 1.2 per cent 
glycine may lead to water-intoxication and cerebral edema. Hypertension which 
is associated with absorption of a few liters of 1.2 per cent glycine may be due 
to expansion of the ECF volume, specifically of the cardiovascular volume, 
and/or to passage of some of the absorbed water intracellularly, specifically 
into brain-cells producing cerebral edema. We have shown above that intra¬ 
cellular diffusion occurs. Marked rise in CSF pressure, exclusively in the patient 
who became hypertensive with absorption of 4.5 liters of water (fig. 2, patient 
No. 1), may be taken to indicate that cerebral edema was a contributing factor 
in the production of the hypertension. Against this hypothesis is: i) occurrence 
of hypertensive syndrome even when 2.5 per cent glycine had been used (see 
below); ii) fall in [C1 ] cs f and [Protein] CS F is insignificant during TEP (see Re¬ 
sults); iii) Na + and Cl~ are readily diffusible from the brain (Yannet); the 
brain-cells, in presence of mild to moderate hypotonicity may thus lose electro¬ 
lyte more readily than absorb water; and iv) the CSF pressure can be raised by 
giving even isotonic NaCl or dextrose solution intravenously (Weed and 
McKibben, Fishman). 

c) Two and five-tenths per cent glycine. Hypertension occurring during or at 
the close of TEP with the nearly isotonic 2.5 per cent glycine may be construed 
to be due to hypervolemia as such. Typical hypertensive reactions (see below) 
have occurred as frequently in our hands with 2.5 per cent glycine as with 1.2 per 
cent. Hypertension in these cases too was not preceded by drugs. Thus, hyper¬ 
volemia, as such, can elicit the syndrome of hypertension. 

Because the irrigating fluid, of necessity, is practically free from electrolyte, 
all suitable solutions will produce hypoelectrolytemia, including hyponatremia 
and hypochloremia, when absorbed. The degree of fall of [Na]„ and [Cl] a during 
resection rather closely parallels the gain in weight, i.e., gain in fluid (table 1 
and fig. 2). Disturbances produced by hypervolemic hypoelectrolytemia are 
treated below. 

3) Syndrome of hypertension. Arterial pressure may rise during TEP even 
when no drug has been given. Typically this is accompanied by restlessness, 
nausea, vomiting, dyspnea, cyanosis, disorientation, semicoma, and excessive 
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welling of blood through the open prostatic veins. Arterial bleeding from the 
resected site may recur or increase. Atelectasis, pneumonitis, or pulmonary 
abscesses may result if vomitus is not immediately aspirated. Wardifl reports a 
patient whose aortic aneurysm burst during rising arterial pressure during TEP. 
Our work indicates that the syndrome of hypertension is the result of hyper¬ 
volemia, as such, when the amount of fluid absorbed has been excessive, i.e., 
about 4 liters in 80 minutes. From concentration of salicylate in blood and 
irrigation fluid, Landsteiner and Finch estimated absorption of one liter. Such 
a value is rough because of unknown amount of salicylate metabolized by liver 
and excreted by kidneys. Net change in weight of a patient is the most accurate 
and easiest way to measure amount of fluid absorbed. Thus the fluid absorbed, 
during practically complete resection of prostatic adenomas weighing 5 to 
32 gm., varied between 100 and 1,250 gm. (Hagstrom). None of Hagstrom’s 
weighed cases, however, became hypertensive. In our present series only 2 pa¬ 
tients (Nos. 1 and 8) became hypertensive; these gained 4.5 and 4.1 kg. of fluid 
within 80 minutes. They had small adenomas and bleeding was moderate. 
Patient No. 13, who absorbed only 3.5 kg., did not become hypertensive. From 
study of over 35 weighed cases, we consider that a patient tends to become 
hypertensive when he absorbs over 6.5 per cent of his initial body weight (table 1). 
Drop in [Na], or [Cl], is typically proportional to gain in weight. A fall of 20 to 
30 mEq/liter is ominous because it indicates absorption of a large amount of 
fluid. 

Effects of massive intravenous infusions have been studied experimentally. 
Cutting et al. had slight to moderate initial rise in arterial pressure in anes¬ 
thetized cats. They found that the brain was the one organ of the body which 
did not gain water after massive infusion with 1 per cent NaCl or isotonic glucose. 
The animals underwent watery vomiting and diarrhea and showed considerable 
amount of free fluid in the abdominal cavity, edematous thickening of the 
stomach, colon, and urinary bladder, gelatinous edema of pancreas, the space 
between the leaves of the mesentery and the retroperitoneal space, and edema 
of the lungs and salivary glands. Warthen found definite rise in arterial pressure 
of dogs at onset of massive intravenous infusions but this was usually followed 
by a fall. He noted edema of the wall of the stomach and gut, with fluid in gut 
and peritoneal cavity. Grollman found an insignificant change in arterial pres¬ 
sure during marked expansion of the EOF by 5 per cent glucose in water or 
plasma electrolyte. Rise in arterial pressure occurred in nephrectomized dogs 
which had been depleted of EOF. With an overexpanded ECF or cardiac damage, 
infusion of fluid produced decline in arterial pressure. Rise in CSF pressure 
upon intravenous administration of isotonic solutions has been noted above. 

It is well to weigh patients before and immediately after TEP and to obtain 
immediate postoperative [Na], and [Cl],. This applies especially to the poor 
risk in whom accurate interpretation of complications is mandatory. Thus, large 
absorption of fluid may be completely masked by: i) initial low blood-volume 
and resulting shock from average bleeding; ii) moderate to heavy bleeding; 
iii) cardiac arrhythmia; iv) myocardial infarction; v) rupture of aneurysm; 
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and vi) cerebrovascular accident. Contrariwise, excessive loss of blood may be 
masked by hypervolemia. Onset of hypertension during or at close of TEP may 
be due to hypervolemia, water-intoxication and cerebral edema (especially if 
plain water had been used), cerebrovascular accident, or drugs. 

4) Water-intoxication implies effects of excessive absorption of hypoelectro- 
lytemic solution or of plain water. 

a) Hypervolemia and resultant hypertension have been discussed. The syn¬ 
drome of hypertension typically comes to the fore when hypoelectrolytemia is 
secondary to massive absorption by isotonic or moderately hypotonic glycine, 
mannitol, or glucose solution, in which cerebral edema and hemolysis probably 
would not be factors. 

b ) Hemolysis would result from plain water or very hypotonic solutions of 
the above compounds. This is no longer a factor with our solutions. 

c) Cerebral edema. Equilibrium of water is established rapidly between brain, 
spinal cord and blood (Lavietes et al., Bering). Weed and McKibben noted that 
giving plain water intravenously to etherized cats caused marked sustained 
rise in CSF pressure which was much higher and more sustained than with 
identical quantity of Ringer’s solution. Plain water produced marked swelling 
of the brain as noted at trephine holes. Ferraro noted gross and microscopical 
evidence of cerebral edema in rabbits given plain water intravenously. Unfortu¬ 
nately there is no hint of how much was required to produce these changes. 
Weir et al., Misawa, and Rowntree noted neurotoxic signs (ataxia, twitching, 
slow shallow breathing, drowsiness, convulsions) in hypervolemic hypoelectro- 
lytemic animals. Headache, nausea, asthenia, incoordination, and staggering 
gait occurred in patients with diabetes insipidus who received posterior pituitary 
extract subcutaneously and their usual 8 to 10 liters of water daily. Miller and 
Williams found that giving large amounts of fluid (2.5 liters orally in 2 hours) 
to patients with hypertension and nephritis may cause marked rise in arterial 
pressure, with headache, dizziness, nausea, dyspnea, and cramps in legs, depend¬ 
ing inversely upon the promptness with which the kidneys excreted water. 
Amberg and Austin drank 3 liters of water in 20 minutes and developed tremors 
and muscular twitching. Stewart and Rourke noted a near-death from water- 
intoxication in a young woman who had received about 7 liters of 5 per cent 
dextrose in water in 36 hours. She recovered spontaneously. Helwig et al. re¬ 
ported death from water-intoxication (vomiting, perspiration, tremors, stupor, 
convulsions, dilatation of pupils, opisthotonus, and death) of a woman who had 
been given several liters of tap-water by proctoclysis. The brain showed swelling 
and cellular vacuolation. They were able to reproduce the phenomenon in rabbits. 

d) Hypoelectrolytemia and renal failure. A small to moderate fall in [Na]„ 
or [Cl] 3 is an adequate stimulus to diuresis by suppressing release of pituitary 
antidiuretic hormone (Priestley; Haldane and Priestley; Verney; Smirk). A 
marked fall in [Na] 3 or [Cl] 3 , however, seems to inhibit diuresis; this is true not 
only with normal kidneys and a contracted EOF (McCance; McCance and 
Widdowson) but also with chronic renal failure and hypervolemia (Schroeder; 
Bull) or normovolemia (Nickel et al.). The cause for this oliguria in the face of 
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hypervolemia is unknown; it may be a distorted attempt by the kidney to 
conserve Na, which is low in concentration but normal in absolute quantity. 
Increase in intracranial pressure as such does not appear to affect renal function 
(Fishman and Halla). 

c) Hypoelectrolytemia and shock. It was pointed out above that the syn¬ 
drome of hypertension from hypervolemia may be masked by blood-loss and 
shock, in spite of expansion of the EOF, because of contraction of the vascular 
volume. It is pertinent to inquire, however, whether hypotonicity or hypo- 
electrolytemia, as such, may produce shock in presence of normal total electrolyte 
content. Danowski et al. and Elkinton et al. (’46, ’47) produced nephrectomized 
dogs with a hypotonic but expanded extracellular volume and which thus 
corresponded to patients undergoing TEP. The cardiac output, circulation¬ 
time, and arterial pressure were either unaffected or improved. On the other 
hand, restoring concentration alone, as with 5 per cent dextrose in water, in 
salt-depleted animals, failed to relieve the circulatory collapse. When both 
volume and concentration were restored by saline infusion, prompt recovery 
from shock occurred. In transposing these findings to the clinic, it appears that 
patients who had been depleted of salt preoperatively, as by low-salt diet, 
mercurials, acute relief of chronic lower urinary tract obstruction (Wilson et al.), 
and by kidneys capable of only isosthenuric urine (Sawyer and Solez; White 
and Rubin) are not likely to improve by absorption of electrolyte-free irrigation 
fluid. 

5) Factors determining volume of fluid absorbed. The amount of fluid absorbed 
will depend upon at least three variables: i) hydrostatic pressure of irrigating 
fluid, ii) degree of completeness of resection, i.e., exposure of intraprostatic 
venous channels; and iii) time of exposure. The third factor is not exactly the 
resection-time because a slow resection well within the limits of the adenoma 
may produce little or no absorption (Biorn and Greene; Robbins et al.; Nicolai 
and Cordonnier; Hagstrom; Lapides). Robbins et al. and Nicolai and Cordonnier 
continue to use plain water and have no noticeable morbidity from this because 
they follow two rules: i) use of low hydrostatic pressure (about 60 cm.), which 
is easier with a hemolytic solution; and ii) avoiding resection beyond adenoma. 
Lapides uses about 100 cm. of pressure and 1.2 per cent glycine. He finds no 
appreciable water-absorption as indicated by absence of drop of [Na], and [Cl], 
(Murphy, lob, and Lapides). It appears that if one uses plain water one can get 
by without appreciable absorption if one works under low hydrostatic pressure. 
A nonhemolytic solution necessitates a higher irrigation pressure and, other 
things being equal, augments danger of over-bydration although it eliminates 
hazard of renal shut-down from hemolysis. 

6) Value of hypertonic sodium chloride. We have noted above that marked 
hypoelectrolytemia may produce oliguria in spite of hypervolemia. “The pre¬ 
dicament of hypotonicity in the presence of anuria can be solved only by pro¬ 
viding an hypertonic solution of electrolyte” (Gamble, ’49). Chabanier and 
Lobo-Onell and Schlegel et al. noted that small volumes of concentrated NaCl 
are beneficial in restoring the excretory activity of the kidneys. Darrow reversed 
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the downhill course of a boy in water-intoxication with convulsions by adminis¬ 
tering hypertonic NaCl and NaHC0 3 intravenously. Isotonic solutions had 
no effect. Rowntree caused immediate recovery from convulsions in patients 
and animals with water-intoxication by giving 10 per cent NaCl intravenously. 
We have used hypertonic (5 per cent) NaCl only in the patients who became 
markedly overhydrated with sharp drops in the [Na] a and [C1] B in the immediate 
postoperative period. The amount of NaCl given was calculated from the con¬ 
centration-deficit. The symptomatic response as well as the diuresis and loss 
of excess fluid were dramatic. Weed and McKibben and Sachs et al. noted 
shrinkage in brain-volume and fall in CSF pressure upon administration of 
hypertonic NaCl intravenously to animals. This has been corroborated by 
Wilson et al. and a host of others. Wilson et al. found that intravenous adminis¬ 
tration of hypertonic glucose, on the other hand, results in fall in CSF pressure 
followed by a marked rise. Since the concentration-gradient of glucose across the 
cell-membrane soon disappears, movement of water back into the cell occurs, 
the brain-volume increases and intracranial pressure rises. These findings have 
been affirmed by Fishman who also indicated that Na penetrates into the CSF 
relatively slowly. 


SUMMARY 

Fifteen consecutive patients undergoing TEP were studied for weight-change 
and for change in [Na] a , [Cl] a , and [Protein] a during the operation. Changes in 
CSF pressure and in [C1 ] CS f and [Protein] CSI . were recorded. The irrigation 
fluid was 1.2 per cent glycine. 

Control patients who underwent transvesical prostato-adenomectomy or 
transurethral litholapaxy under spinal anesthesia showed no significant change 
in weight, nor in [Na]„, [Cl] a , or [Protein] a in the immediate postoperative period. 
Their CSF pressure fell slightly or not at all. 

Fourteen of the 15 patients gained weight during TEP. Two patients gained 
over 4 kg. during the resection period of 80 minutes and developed the syndrome 
of hypertension. It appears that a patient who is a fair surgical risk, who is 
about 60 kg. preoperatively, and who becomes apprehensive, dyspneic, and 
hypertensive during TEP, has absorbed over 3.5 kg. of irrigation fluid within 
approximately one and a half hours. 

[Na], fell at close of resection in all cases except one. The two patients who 
exhibited hypertensive reactions underwent pronounced drop in [Na] a . The 
actual [Na] a immediately after TEP is nearly always considerably higher than 
the theoretical [Na] a based on assumption that water absorbed remains in the 
ECF. The inference is that some of the water absorbed becomes intracellular. 
This is corroborated by identical changes in [Cl] a . 

During the latter half of the day of surgery and during the first postoperative 
day the [Na] a returned to normal. This occurred in most cases by diuresis and 
was correlated with simultaneous fall in weight. 

Concentrated (5 per cent) NaCl has been used effectively to promote diuresis 
and relieve symptoms of hypoelectrolytemic hypervolemia. The amount given 
is calculated from the deficit of [Na], and [Cl],. 
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[CIJcsf typically fell during the TEP The drop, however, was within range 
of the controls and is thus probably insignificant 
[ProteinJcsF did not alter significantly 

Pressure of the CSF tended to nse during TEP. The change averaged +79 mm 
CSF By far the greatest nse was in the patient who underwent greatest gam 
in weight 

REFERENCES 

Amberg, S and Austin, It S Personal communication to Rowntree (1926) 

Bering, E A Jr J Neurosurg , 9: 275-287, 1952 

Biorn, C L and Greene, L F Surg , Gynec & Obst, 88: 389-398, 1949 
Bulklet, G J , O’Conor, V J and Sokol, J K JAMA, 166: 1042-1044, 1954 
Bull, G M The Lancet, 1: 731-736, 1955 

Chabanier, H and Lobo Onell, C Hypochlor&me et accidents post opdratoires Pans 
Masson & Cie, 1934, not seen 
Chassin, J L Surg Clin N Amer , 34 323-342, 1954 
Creevy, C D J Urol , 68: 125-131, 1947 
Creevy, C D Ibid , 69: 1217-1232, 1948 
Creevy, C D Ibid , 66: 876-S82, 1951 
Creevy, C D and Webb, E A Surgery, 21: 56-66, 1947 
Cutting, R A , Lands, A M and Larson, P S Arch Surg , 36: 5S6-613, 1938 
Cutting, R A , Larson, P S and Lands, A M Arch Surg , 38: 599-616, 1939 
Danowski, T S, Winkler, A W andElkinton, J R J Clin Invest ,26.1179 (abstract), 
1947 

Darrow, D C J Pediatncs, 13: 670-677, 1938 

Dees, T A , Steward, W D , Meares, E F and Orr, L M J Urol, 69. 212-214,1948 
Elkjnton, J R , Danowski, T S and Winkler, A W J Clin Invest, 26:120-129, 1946 
Elkinton, J R , Winkler, A W and Danowski, T S J Clin Invest, 26: 1002-1009, 
1947 

Ferraro, A J Nerv and Ment Dis , 71: 129-144, 1930 
Fishman, R A A M A Arch Neurol and Psych , 70: 350-360,1953 
Tishman, R A and Halla, R J J Clin Invest, 32: 847-850, 1953 
Gamble, J L Chemical anatomy, physiology and pathology of extracellular fluid A 
lecture syllabus Cambridge, Mass Harvard Umv Press, 1949 
Garske, G L , Phabes, O C and Sweetser T II J Urol , 62: 322-327, 1949 
Goodwin, W E , Cason, J T and Scott, W W Ibid , 66. 1075-1092, 1951 
Griffin, M Ibid , 69.431-436, 1948 
Grollman, A Am J Physiol , 173* 364-370, 1953 
Hagstrom, R S J Urol, 73: 852-859, 1955 

Haldane, J S and Priestley, J G J Physiol , 60. 296-303, 1916 
Helwig, F C , Schutz, C B and Curry, D E JAMA, 104: 1569-1575, 1935 
Landsteiner, E K and Finch, C A New Eng J Med , 237:310-312,1947 
Lapides, J Personal communication, July 5, 1955 

Lavietes, P H , d’Esopo, L M and Harrison, H E The water and base balance of 
the body J Clin Invest, 14. 251-265, 1935 
McCance, R A Proc Roy Soc Lond , 119* 245-268, 1935 
McCance, R A and Widdowson, E M J Physiol, 91: 222-231, 1937 
McLaughlin, W L , Holyoke, J B and Bowler, J P J Urol, 68: 47-60, 1947 
Maluf, N S R Ibid , 69. 396-404, 1953 

Maluf, N S R Ibid , 72. 1104-1136, 1954 

Maluf, N S R Ibid , 73* 830-835, 1955 

Miller, J L and Williams, J L Am J Med Sci , 161: 327-334, 1921 

Misawa, H tlber daa Wesen der sogenannten Wassenntoxikation Jap J Med Sci, 
pp 355-383, 1927 

Murphy, J J , Iob, V and Lapides, J J Urol , 73 S60-865, 1955 
Nesbit, R M and Glickman, S I J Urol , 69: 1212-1216,1948 

Nickel, J P , Lowbance, P B , Leifer, E and Bradley, S E J Clin Invest , 32: 
68-79, 1953 

Nicolai, C H and Cordonnier, J J J Urol , 74: 118-122, 1955 
Priestley, J G J Physiol , 60: 304-311, 1916 

Robbins, M A Olson, W H and Rolnick, H C Surgery, 27: 254-259, 1950 
Rowntree, L G J Pharm and Exp Ther , 29. 135-159,1926 
Sachs, E and Belcher, GW J A M A , 75* 667-668, 1920 
Sawyer, W H and Solez, C New Eng J Med , 240 * 210-215, 1949 
Schlegel, J U , Anderson, F W , Madsen, P O and Betheil, J J Surg , Gynec & 
Obst , 99. 187-192, 1954 



836 


N. S. R. MALTJF, J. S. BOREN AND G. E. BRANDES 


Schroeder, H. A.: J.A.M.A., 141: 117-124,1949. 

Smirk, F. H.: J. Physiol., 78: 127-146, 1933. 

Smirk, F. H.: Ibid., 78: 147-154, 1933. 

Stewart, J. D. and Rourke, G. M.: J. Clin. Invest., 21: 197-205, 1942. 

Verney, E. B.: Proc. Roy. Soc. Lond., 99B: 487, 1926. 

Wardill, W. E. M.: Brit. J. Urol., 18: 72-73, 1946. 

Warthen, H. J.: Arch. Surg., 30: 199-227, 1935. 

Wear, J. B.: Some observations on the technique of transurethral prostatic resection. 
J. Urol., 62: 470-473, 1949. 

Weed, L. H. and McKibben, P. S.: Am. J. Physiol., 48: 512-530, 1919. 

Weed, L. H. and McKibben, P. S.: Experimental alteration of brain bulk. Am. J. Physiol., 
48: 531-558, 1919. 

Weir, J. F ..Larson, E. E. and Rowntree, L. G.: Arch. Int. Med., 29: 306-330,1922. 
White, A. G. and Rubin, G.: Proc. Soc. Exp. Biol. Med., 86: 30-36, 1954. 

Wilson, B., Reisman, D. D. and Moyer, C. A.: J. Urol., 66: 805-815, 1951. 

Wilson, B. J., Jones, R. F., Coleman, S. T. and Moyer, C. A.: Surgery, 30: 361-366, 1951. 
Woodruff, L. M. and Firminger, H. I.: J. Urol., 62: 168-177, 1949. 

Yannet, H.: Am. J. Physiol., 128: 683-689, 1940. 



Tau Journal or Urology 
Vo!. 75, No. 5, May 1056 
Printed in U.S.A. 


PRESENT STATUS OF TREATMENT OF CARCINOMA OF PROSTATE 
WITH RADIOACTIVE MATERIALS 

GEORGE J. BULKLEY, JOHN A. D. COOPER* and VINCENT J. O’CONOR 

From the Urologic Section of the Surgical Service of Chicago Wesley Memorial Hospital , and 

the Radio-Isotope Unit , Veterans Administration Research Hospital , and the Departments 
of Urology and Biochemistry, Northwestern University Medical School, Chicago, III. 

During the past 2)4. years, we have had the opportunity of using radioactive 
gold (Au 193 ), chromic phosphate (P 3J ), and yttrium chloride (Yt 90 ) in the treat¬ 
ment of patients with carcinoma of the prostate gland (table 1). Although 
sufficient time has not elapsed to fully evaluate any of these materials, we feel 
that it is worthwhile to bring our results up to date and to get some indication 
as to how effective interstitial irradiation has been in treating these carcinomas. 
On the basis of previous animal experiments, we have shown that radioactive 
gold, phosphorus and yttrium are all apparently safe to use without danger to 
distant organs, and that all three materials are capable of destroying normal and 
carcinomatous prostatic tissue as well as some regional lymphatic tissue. 1 ’ 2 ’ 3 
We have further shown that destruction of tissue with any of these materials 
depends chiefly upon uniform distribution of the radioactive colloid throughout 
the prostate gland or tumor mass. This is due chiefly to the fact that the effec¬ 
tive range of tissue destruction by the beta rays is only a few millimeters, making 
it necessary to have very complete distribution in order that the radiation will be 
sufficient to destroy all the tumor in a given area. Our animal studies indicated 
that by the ordinary methods of injection, using multiple needles suprapubically 
with a ratchet type, pressure syringe, and the addition of the spreading agent 
hyaluronidase, distribution was very patchy. Large areas were apt to be un¬ 
affected and at times normal prostate persisted within a large area of radiation 
scar. 

With this background of experimental work, we approached the clinical use of 
radioactive materials quite critically and cautiously. Patients were chosen for 
injection carefully and all cases are being followed. The majority of patients 
were treated at Chicago Wesley Memorial Hospital, and the rest at the Veterans 
Administration Research Hospital where more detailed studies and followup 
were often possible. In addition to the ordinary laboratory studies routinely 
carried out at Wesley Hospital, it was possible at the Veterans Hospital for the 
Radio-Isotope Laboratory to study urinary excretion of radioactive substance 
daily for the first 5 days following injection. Blood samples were also drawn at 1- 

Read at annual meeting, North Central Section of American Urological Association, 
Chicago, Ill. September 2fPOctober 1, 1955. 

* Mnrkle Scholar in Medical Science. 

1 Cooper, J. A. D., Bulkley, G. J. and O’Conor, V. J.: Intraprostatic injection of radio¬ 
active colloids. I. Distribution and excretion following injection of radioactive colloids in 
the dog. J. Urol., 71: 624-627, 1954. 

s Bulkley, G. J., Cooper, J. A. D. and O’Conor, V. J.: Intraprostatic injection pf radio¬ 
active colloids. II. Distribution within the prostate and tissue changes following injection 
in the dog. Trans. Am. Ass. Genito-Urin. Surg., 45 : 57-65, 1953. 

1 Bulkley, G. J., Cooper, J. A. D. and O'Conor, V. J.: Intraprostatic injection of radio¬ 
active yttrium chloride in the dog. Surg,, Gynec. & Obst., 100: 405-408,1955, 
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Table 1 


Isotope 

Form 

1 Half Life 
(Days) 

E B* Mev. 

Max. Range 

ER/mc/gf 

Au 193 

Colloidal gold: d = 0.2 
microns 

2.7 

0.32 

8.0 

821 

p32 

Chromic phosphate: d = 
2-4 microns 

14.5 

0.695 

3.8 

885 

Yt 90 

Yttrium chloride 

2.6 

0.90 

11.0 

200 


* Average energy of beta particles. 

f Equivalent roentgen delivered for complete decay of 1 mc./gm. tissue. 
X Beta + gamma radiation assuming .6 r/gram for gamma radiation. 


minute intervals for the first 10 minutes following injection, and regularly 
thereafter for 8 hours to determine blood levels of the isotope. Liver function 
tests were done preoperatively. All of these Veterans Hospital patients are being 
brought back at 3-month intervals for repeat perineal punch biopsy, liver func¬ 
tion studies, blood counts and skeletal survey. Although these more accurate 
studies have not been in progress for sufficient time at present, we believe that 
they will give us a clearer picture as to the effectiveness of isotope therapy as 
well as a careful check on possible late complications. 

MATERIAL AND METHODS 

During the period between April 1953 through August 1955, we have treated a 
total of 44 patients with carcinoma of the prostate, utilizing radioactive gold, 
chromic phosphate and yttrium (table 2). 

Patients with carcinoma of the prostate diagnosed by rectal palpation, perineal 
Silverman needle biopsy, and/or transurethral resection of tissue were selected 
for interstitial irradiation with isotopes on the basis of the size of the local growth 
and the amount of bladder neck obstruction. Those patients having local ex¬ 
tension of the carcinoma into the seminal vesicles, periprostatic tissue and lymph 
nodes, without demonstrable metastases to bone or distant organs were con¬ 
sidered to be most favorable subjects for injection. However, some patients with 
bony and other distant metastases were injected in the hope of causing local 
shrinkage of the tumor mass, preventing rapid regrowth of obstructing tissue, 
and preventing recurrent sloughing and bleeding. This latter group of patients 
had a bilateral orchiectomy done at the time of injection of the radioisotope to 
give them the maximum possible therapeutic response. The orchiectomy, un¬ 
fortunately, made evaluation of response to the radiation impossible, except in 
cases later examined at autopsy. All of the Chicago Wesley Memorial Hospital 


Table 2 


Material 

Prostate 

Bladder 

Urethra 

Gold (Au 1 *). 

34 

20 

2 

Phosphorus (P 32 ). 

5 

— 

— 

Yttrium (Yt so ). 

5 

— 

— 
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Table 3. Gold (Au 183 ) prostatic injection, 34 patients 
9—Died of disease 

Temporary benefit from injection—7 

10—Living with extensive carcinoma 
No apparent benefit 

15—Living with clinical improvement 
Orchiectomy at time of injection—7 


patients have been maintained on oral estrogens. One-half of our Veterans Hos¬ 
pital cases have been treated without the use of estrogens or orchiectomy in 
order to more accurately evaluate the response to isotope therapy. 

Our first three patients were injected by the suprapubic and retropubic route 
as described by Flocks. 1 All of the others have been injected perineally, using 
multiple needles introduced into the perineum and guided to the various por¬ 
tions of the tumor mass by a finger in the rectum. We have preferred the latter 
method because of its simplicity, the short hospital stay, low morbidity, and 
because we believe that distribution of the radioactive material by this method 
is comparable to that obtained by the retropubic route. The size of the gland 
was estimated and a dosage of about 2 me. per gram in the case of gold and 
about 1 me. per gram in the case of phosphorus and yttrium was used. Prior to 
injection, a catheter was introduced into the bladder and left indwelling in order 
to collect the radioactive urine. This catheter was left in place until significant 
radioactivity was no longer present in the urine—usually 48—72 hours. At times a 
preliminary transurethral resection of the bladder neck was done in order to 
reduce the mass of tumor and to insure that the patient would be able to urinate 
postoperatively. The average hospital stay of patients injected perineally was 
four to seven days. 

Blood samples were obtained by venipuncture during the period of injection 
of the radioactive material and at varying intervals afterwards. Twenty-four 
hour urine collections were made for 5 days. The radioactive content of the 
samples was measured in a well counter in the case of radiogold and with a G. 
Mueller counter for radiophosphorus and radioyttrium. 

Thirty-four patients were injected with radioactive gold, utilizing dosages of 
45 to 180 me (table 3). Nine have died of their disease and autopsies were ob¬ 
tained on seven of these. Autopsy studies indicated that local radiation effect, 
consisting of fibrosis and shrinkage of the primary tumor mass was present to 
some degree in six of these. No demonstrable radiation damage could be detected 
in the regional lymphatic tissue. Of the two other patients succumbing to car¬ 
cinoma, one seemed to obtain subjective and objective improvement for a time 
following injection, so that there was improvement of obstructive symptoms as 
well as softening of the gland rectally. Thus, we believe that seven of these 9 

1 Flocks, It. H., Kerr, H. D., Elkins, H. E. and Culp, D. A.: Treatment of carcinoma of 
the prostate by interstitial irradiation with radioactive gold (Au'»): A preliminary report. 
J. Urol., 68: 510-522, 1952. 
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patients obtained some temporary and palliative benefit from the radioactive 
gold injection. 

Ten patients are living following injection of radioactive gold and have ex¬ 
tensive carcinoma locally as well as in distant organs. The local mass failed to 
show much change rectally, and no subjective improvement was noted. These 
cases all received doses equivalent to the others in the series, yet failed to show 
much response. Five of these patients have had post-injection biopsies, all of 
which still showed active adenocarcinoma of the prostate. 

Fifteen patients are living and doing well following radioactive gold injection. 
Four of these patients have had two injections of the material because of recur¬ 
rent tumor palpable rectally. Six patients have been followed over two years, 
six over one year, and the rest less than one year. One patient had a negative 
needle biopsy three months following injection; another had a positive biopsy 
but has obtained considerable local softening and shrinkage of the prostate. 
Biopsy material is not available in the remainder of this group. Seven patients 
in this series had bilateral orchiectomy performed at the same time as the isotope 
injection so that it would be impossible to say whether the clinical improvement 
was due to radiation effect or to hormonal effect. These seven patients all mani¬ 
fested distant metastases to bone and we did not feel justified in withholding 
from them the possible benefit of orchiectomy. 

Five patients have had intraprostatic injection of radioactive chromic phos¬ 
phate by the perineal method (table 4). All of these have been done within the 
past year, and one was injected twice. Doses ranged between 21.5 and 39 me. 
Two patients in this series have had post-injection biopsies, both of which 
showed active adenocarcinoma. All 5 patients have shown little response sympto¬ 
matically. Rectally, the prostate has remained hard, nodular and fixed with 
little of the softening and shrinking often found after gold injection. 

Five patients have had intraprostatic injection of radioactive yttrium chloride 
by the perineal method (table 5). Dosage ranged between 19.5 and 39 me. One 
patient died of extensive carcinomatosis ten days following injection, and cannot 
be truly evaluated. The injection did not seem to have any relation to his death. 
Two patients in this group are living without subjective or objective improve¬ 
ment. Two patients have obtained clinical improvement and are well with find- 

Table 4. Phosphorus (P 22 ) prostatic injection, 5 patients 

2— Living—post-injection biopsy positive 
Rectally still hard and nodular 

3— Living—rectal findings little changed 


Table 5. Yttrium (YP°) prostatic injection, 5 patients 

1— died of disease—no benefit 

2— living with little change rectally 
2—living—gland softer and smaller 
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mgs of rectal softening and shrinking of the prostate. One of these patients has a 
negative biopsy 4 months following injection. 

RESULTS 

The results of studies on the urine and blood of the patients are shown in 
tabic 6. The urinary excretion is highly variable, but occurs in greater part during 
the first 24 hours following injection. This is in agreement with the results pre¬ 
viously reported in animal studies. The radioisotope apparently enters the 
bladder and urethra at the time of injection. 

The highest concentration of radioisotope in the blood was found during the 
injection period, but fell rapidly during the immediate postoperative period 
(fig. 1). The peak concentration reached a few per cent of the injected dose per 
liter of blood. The values for the maximum blood content given in the table 
were calculated from the concentration and an assumed blood volume of 7 liters. 
The values represent the upper limit of the circulating radioactive material 
since complete mixing with the vascular compartment is assumed. The actual 
content in the entire vascular compartment probably does not reach these values, 
but, because of the rapid removal of these materials from the blood by the reticu¬ 
loendothelial systems in the liver, spleen, lung and bone marrow, a more exact 
figure cannot be determined for the human. 

We have been fortunate in the general lack of complications encountered 
(table 7). Only one serious complication has occurred in a patient who had 


Table 6 


Patient 

% Administered Dose Excreted in Urine 

Max. Circulating 

1 st day 

2nd day 

3rd day 

% Dose ’ 

Au m 

It. J. 

.00 

2.50 

0.05 


C. H. 

38.49 


0.03 


F. Z, 

35.90 

,17 

.07 


C. It. 

37.87 

1.10 

1.36 

9.7 

C. G. 

11.33 


.030 

11.3 

C.H. 

14.40 

0.17 

0.00 


p J2 

J. K. 

1.54 

1.42 



A. E. 

.13 

.05 



W. B. 

0.42 

0.04 



w. s. 

0.25 

9.95 


28.7 

w. s. 

17.55 

0.40 


17.1 

Yt»° 

W. E. 

C.34 

1.97 

0.4S 


W. S. 

4.34 

0.11 

0.47 

29.1 

L. J, 

12.94 

0.13 

0.23 

20.9 

c. 

23.83 

0.51 

0.38 
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perineal injection of 145 me. of gold. Within a few days he experienced severe 
suprapubic pain which persisted for several months. This was accompanied by 
suprapubic swelling, redness and local pain on pressure. For almost six months 
he experienced frequent erections to the point of priapism, pain over the pubis 
and at the base of the penis. Ten months following injection there was residual 
thickening of the corpora at the base of the penis and occasional pain on urina¬ 
tion. We have interpreted these symptoms and findings as being due to extrava¬ 
sation of the gold solution outside the prostatic capsule into the retropubic space 
and around the root of the penis. Although he has shown good results in local 
shrinkage and softening of the prostate, this complication has been disabling 
for a time and has caused the patient considerable distress. 

Two patients have experienced transient rectal irritation following radioactive 
gold injection. This consisted of rectal bleeding for a few days and some irrita¬ 
bility of the rectum with frequent stools. These symptoms subsided within a 


•tvr* 



Fig. 1. Radioactive materials in carcinoma of prostate 
Table 7. Complications 

1— Retropubic irradiation reaction 

2— Temporary rectal irritation 

2—Thrombocytopenia; suppression of bone marrow (P 52 ) 
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few days in both instances, and there were no permanent or serious rectal com¬ 
plications. We have carefully avoided the rectum during the perineal injection 
and believe that the rectal finger makes it possible to avoid complications of this 
sort more readily than when injection is carried out through the retropubic 
approach. 

Two patients, each of whom had perineal injection of 33 me. of radio-phos¬ 
phorus, recently returned to the hospital about one month following treatment 
complaining of multiple petechiae and ecchymoses over the entire body, in¬ 
cluding the buccal mucosa. Workup so far has disclosed a thrombocytopenia 
and suppression of bone marrow in both cases which may be due to radiation, 
although we have not yet completed the hematologic studies. 

DISCUSSION 

Our experience to date with the use of radioactive gold in the treatment of 
prostatic carcinoma has led us to be somewhat less enthusiastic and optimistic 
than other authors. 1 ' 5 Careful study of the course of the disease in the patients 
reported above has shown that clinically about one-half of these have been bene¬ 
fited by interstitial irradiation with gold. Benefit objectively has consisted of 
shrinkage and softening of the prostate as palpated rectally. In some instances, 
this has been dramatic to the point of almost “normal” rectal findings, which 
have persisted for over two years following treatment. In other instances, more 
numerous, the rectal findings have shown definite improvement, but with 
persistence of some fixation and hardness. Subjectively, patients have shown 
improvement by cessation of sloughing and bleeding and greater ease of voiding 
associated with reduction of size of the local tumor mass. 

A good number of the patients in this series already had extensive metastatic 
prostatic carcinoma and could not be expected to obtain more than temporary 
local benefit from the injection. These cases frequently had a bilateral orchiec¬ 
tomy performed at the same time as the gold injection, and are of little value in 
the final evaluation of the method. These cases of extensive disease have often 
obtained sufficient local improvement to make us feel that such treatment was 
worthwhile from a palliative standpoint. In addition, they are often very in¬ 
structive as to the potential effects of the method. Autopsies of the 7 cases in 
this group have proved to be enlightening. Sections of prostate, surrounding 
infiltrating cancer and regional lymphatics show that distribution is no better 
than that obtained experimentally in the normal dog prostate. Wherever suffi¬ 
cient irradiation has been delivered, local destruction and healing by fibrosis 
has occurred; but this effect has not included the entire tumor mass, and there 
has been very little lymph node destruction. Lymph node pickup of radioactive 
material seems to be less than occurs experimentally, probably due to blockage 
of lymphatics by carcinoma. 

We do not believe that we are able to evenly distribute lethal doses of irradia¬ 
tion by present methods of injection. This has been brought out not only by 

* Orr, L. M., Campbell, J. L. and Thomley, M. W.: Treatment of inoperable prostatic 
carcinoma by Au lw . J. Urol., 73: 1089-1095,1955. 



844 


BULKLEY, COOPER AND O’CONOR 

autopsy material, but also by post-injection biopsies which have all been positive 
with two exceptions. We believe that interstitial irradiation with radioactive 
gold is potentially an effective and safe method of destroying prostatic car¬ 
cinoma, but, as employed at present, is not a curative method. 

Radioactive yttrium has been used in only 5 patients, and our experience 
with this material so far indicates that results comparable to those obtained 
with gold are possible. Yttrium emits only beta irradiation of considerable energy 
and is much safer for patient and operator because of the absence of gamma rays. 
Although it is difficult to produce and obtain at present, we feel that further 
study is warranted. Experimentally, yttrium was found to distribute itself more 
completely in regional lymphatic tissue, 3 but we have had no opportunity to 
study this clinically so far. 

Radioactive phosphorus, as employed in our 5 patients, has failed to give 
satisfactory results. Again, our experience is too brief to draw conclusions, but is 
definitely discouraging. The occurrence of a serious complication, possibly from 
bone marrow irradiation, has caused us to temporarily abandon its use. 

The urinary levels of radioactive material indicate that in some cases as much 
as one-third of the injected dose is lost in the urine during the first 48 hours. 
Most of this loss is undoubtedly due to injection close to the urethra or into the 
urethra, and to excretion of radioactive material by way of prostatic ducts. 
The variability of urinary loss makes calculation of total dosage actually de¬ 
livered to the prostate impossible. Urinary loss has been greater following the 
injection of small prostatic carcinomas because of the difficulty of holding even a 
small amount of fluid within a restricted area. Since dilution has been less in 
these cases, a small loss may include a good percentage of the total dose. 

The maximal circulating blood levels following injection of all three isotopes 
indicate that a rather alarming amount of material may immediately be present 
within the bloodstream during the first few minutes following injection. This 
was particularly true in the case of chromic phosphate and yttrium chloride. 
The figures indicate the maximal circulating isotope, but are probably not 
indicative of true loss in the bloodstream due to incomplete dilution throughout 
the entire vascular compartment during the first few minutes. Actually, the 
total loss into the bloodstream is probably less than these figures indicate. 
Direct vascular injection may occur, although we are careful to aspirate the 
needles before injection. One patient who has thrombocytopenia and suppression 
of bone marrow function had 28.7 per cent of the total dosage of 33 me. of radio¬ 
active chromic phosphate circulating in his bloodstream during the first five 
minutes following injection. Figures of blood level are not available on the second 
case with this complication. Although we cannot say at present that the present 
status of these 2 patients is due to irradiation damage, we are alarmed at the 
possibility that this may occur. 


SUMMARY 

About one-half of the patients with carcinoma of the prostate treated by 
injection of radioactive colloidal gold received some benefit. 
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Two patients out of a total of five injected with radioactive yttrium chloride 
received some benefit. 

Five cases treated with radioactive chromic phosphate failed to show any 
improvement, and two of these patients have shown serious hematologic com¬ 
plications. 

Urinary excretion of the injected isotope varied considerably and occurred 
chiefly during the first 48 hours. 

Blood levels of isotope reached a peak within the first three minutes following 
injection, and were surprisingly high in some eases. 

720 N. Michigan Ave., Chicago 11, III. 
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SERIOUS COMPLICATIONS ASSOCIATED WITH THE NEWER 
DIAGNOSTIC METHODS IN UROLOGY 

WILLIAM BAURYS 

From the Guthrie Clinic-Robert Packer Hospital, Sayre, Pa. 

Urologists take pride in the undeniable fact that from a diagnostic stand¬ 
point their fascinating specialty is one of the most scientifically accurate. 

With this firm conviction, new methods of diagnosis are adopted almost too 
ardently at times. This happens particularly if the new procedure has prospects 
of revealing a lesion not demonstrable with more conventional techniques. 

Among the many new, well-established procedures introduced during the 
past decade, aortography and retroperitoneal pneumography are two of the most 
popular. These procedures have been used extensively enough and discussed in 
the literature sufficiently so that we can now adequately appraise their demon¬ 
strated value and manifest hazards. Unquestionably there are some potentially 
dangerous associated complications and this paper is primarily concerned with 
these unfortunate, alarming situations. 

Retrorectal pneumography by the Ruiz-Rivas technique introduces a gaseous 
medium through a needle in the coccygeal region and it is designed to outline 
retroperitoneal organs and masses. Ordinarily the renal and adrenal contour can 
be appreciably shown by this method. This type of study has been particularly 
recommended for demonstrating tumors of the adrenal. 

Perirenal insufflation is not new. It was first described by Carelli in 1921. 
Carelli introduced the medium through a needle puncture in the area of Petit's 
triangle and he was able to demonstrate the configuration of the kidney and 
surrounding retroperitoneal structures. For a short time the method became 
highly popular. However, several deaths from air embolism resulted and several 
instances of severe hemorrhage were also encountered and the intense enthusiasm 
was necessarily reduced. In spite of this several urologists are still persistent 
advocates. Cahill has employed the Carelli insufflation in over 500 patients 
without fatality. 

Some surgeons unconditionally reject and unqualifiedly condemn this proce¬ 
dure. Where a tumor of the adrenal is suspected and not demonstrable by the 
more conventional techniques, this particular group would prefer to explore 
surgically rather than subject the patient to the danger of diagnosis by injection 
of the gaseous medium. Apparently from past experiences they have been 
thoroughly sensitized against the pneumographic method. 

In order to overcome the serious complications of the Carelli procedure Ruiz- 
Rivas developed retrorectal pneumography. Using this technique, the operator 
introduces a spinal needle in the area of the coccyx. Under local anesthesia with a 
finger in the rectum, the needle is guided into the retrorectal space. A gaseous 
medium is then injected under pressure with a hand syringe. The mediums used 

Read at annual meeting, Northeastern Section of American Urological Association, 
Lake Placid, N. Y. September 22-24, 1955. 
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have been air, oxygen, or helium. From 800 to 1500 co are injected. After intro¬ 
duction of the medium the operator makes a roentgenogram with the patient in 
the reclining position. Ordinarily the gas rises in the retroperitoneal area and 
outlines the structures. The patient experiences only a slight discomfort and 
within a period of a few hours, the gas is absorbed. The rather mild discomfort 
has never been distressing enough to deter use of the procedure. 

The resulting roentgenograms are interesting and possess a great measure of 
eye appeal. The adrenals, the kidneys, as well as any renal tumors stand out in 
almost three dimensional relief. However, any renal tumor which can be demon¬ 
strated by retroperitoneal pneumography is usually recognized by physical 
examination or by our more conventional diagnostic methods. Pneumography 
simply verifies our findings without adding knowledge as to the nature of the 
lesion. In the opinion of the writer, with the possible exception of demonstrating 
adrenal tumors, the method falls short of augmenting the diagnosis. 

When first reported by Ruiz-Rivas in 1950, retroperitoneal pneumography 
enjoyed an immediate and extensive acceptance. Reassurances about its safety 
became cliches: “The retrorectal area is almost avascular so that danger from air 
embolism is negligible”; “embolism from oxygen is unknown”; “the method 
possesses advantages of simplicity, ease and safety." With such presumptuous 
attestation, urologists employed the procedure with almost reckless abandon. 
Some adapted it routinely with all pyelograms and aortograms. The resulting 
picture was indeed more impressive although not more enlightening than or¬ 
dinary studies. 

Like the original method of Carelli, the Ruiz-Rivas technique lost many of its 
advocates when reports of deaths began to appear in the literature. Deaths and 
near deaths were experienced with the use of oxygen, air and helium. 

Dr. Reed Nesbit reported the first fatality in the August 1953 Urologist’s 
Correspondence Letters. In the discussion, he first recalled a death in a 9-year- 
old girl during injection of air with the needle inserted below the twelfth rib 
according to the Carelli technique. Following this horrible experience, Nesbit 
discontinued the use of this diagnostic method for a period of 7 years. When 
the new procedure was introduced, he began employing it and met with another 
fatality. This occurred in a 54-year-old woman who was being studied for a pos¬ 
sible pheochromocytoma suspected because of a very labile blood pressure. Eight 
hundred cubic centimeters of air were injected through a 20 gauge needle, “very 
slowly and with great ease,” with the patient in the knee-chest position. The 
patient was removed from the table to a chair and in about five minutes, chest 
pain and deep cyanosis developed and she fainted away. She was given artifical 
respiration and cardiac stimulants but resuscitation failed. Autopsy showed a 
considerable amount of air in the heart chambers, in the coronary vessels and 
in the vessels of the brain. There was no evidence of any torn vessel in the pelvis 
or elsewhere which would identify the point of entry of the air into the vascular 
system. 

In the same report, Nesbit related a case from the experience of his associate, 
Dr. Lapides. After injecting air into the retrorectal space, the man experienced 
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syncope, thready pulse and the typical “mill-wheel” murmur over the pre- 
cordium. He was given artificial respiration and survived although he was ill 
for the following 2 weeks. Such complications must be classed as near deaths 
because a substantial number of patients who reach this stage of air embolism 
die. 

Breakey also reported a death of a child from air embolism following this 
type of study. 

Bandell of Binghamton told of a death of a woman who was given helium as 
the gaseous medium under the same circumstances. 

An instance of near death following oxygen insufflation through the presacral 
channel was reported by Russ, Glenn and Gianturco. This occurred in a 74- 
year-old woman after 500 cc of oxygen was introduced. The typical “mill-wheel” 
murmur developed but the patient survived after stimulants had been adminis¬ 
tered. 

Undoubtedly many such complications have not reached the literature. Al¬ 
though the author has used this type of study many times without serious com¬ 
plications, he is not at all enthusiastic about it any longer. 

Certainly such experiences should discourage anyone from using this type of 
•examination for academic purposes or to develop a series. It is very difficult to 
justify death due to a diagnostic procedure. With the possible exception of an 
adrenal tumor, presacral pneumography cannot divulge a retroperitoneal tumor 
that cannot be demonstrated by our more conventional and much more safe 
techniques. Simply to reveal more effectively the outlines of a tumor on the roent¬ 
genogram, without adding additional information about its nature, is no justifi¬ 
cation for a method that carries with it such potentially serious complications. 

Aortography is the second distinctly popular diagnostic method which has 
been adopted by urologists within the past decade. By this method a contrast 
medium is introduced into the aorta and renal lesions are diagnosed by noting 
the abnormal deviations of the renal vascular tree. 

This was first described by Dos Santos in 1929. The pioneering work was 
done in this country by Doctors Nelson and Doss, working independently. 

This type of study is very useful as a diagnostic procedure. When properly 
done, aortography can reveal renal lesions that are not demonstrable by any 
other of our conventional studies. Its greatest use is to differentiate between a 
cyst or a solid tumor of the kidney. In case of a cyst, the mass is avascular; in 
that of a solid tumor, the typical sinuses can be demonstrated on the x-ray film. 
Early renal malignancies can at times be detected. In the opinion of the author, 
aortography has a far greater value for diagnosis than pneumography. 

When aortography was first reported, urologists were hesitant about accepting 
it. There was a dread of introducing a needle into the aorta. 

According to the established technique, a 12 cm. needle gauged from 18 to 12, 
depending on the operator’s choice, is used. With the patient in the prone posi¬ 
tion, usually under general anesthesia, the skin is pierced below the twelfth 
rib four finger-breadths to the left of the spinous process. The needle is advanced 
forward, medially and cephalad until it enters the aorta. Experience tells the 
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operator when it has entered the lumen by the typical lack of resistance en¬ 
countered at the time. When the stylet is withdrawn, a very active spurt of blood 
is noted. At this point, a syringe with the contrast medium is attached and 
twelve to twenty cubic centimeters of the dye are introduced under heavy pressure. 
The medium must be injected in two to four seconds in order to get a satisfactory 
picture, and the roentgenogram must be taken in Ko to Aa of a second. Unless 
done with this rapidity, the dye is dispersed and no worthwhile picture is ob¬ 
tained. The technique is not difficult and the resulting study is a very interesting 
and impressive one. 

The needle usually enters the aorta above the coeliac axis and the aorta with 
its branches are effectively outlined. Below the coeliac axis are the renal arteries 
and it is from their study that lesions in the renal parenchyma can be diagnosed. 

When aortography was first introduced, 80 per cent sodium iodide was the 
medium most frequently used. Several deaths resulted when the dye was acci¬ 
dentally introduced into the superior mesenteric artery instead of the aorta. 
Because of the severe irritating effects of the high concentration of sodium iodide, 
mesenteric thrombosis occurred with the resulting inevitable fatality. This 
danger was first overcome by an initial injection of only 2 cc of the dye, noting in 
the resulting picture the position of the needle and then proceeding. Later, 
through the work of Parke Smith, it was shown that satisfactory aortograms 
could be made with organic iodides. Even if the dye were accidentally injected 
into the superior mesenteric artery, no serious complications from this previously 
hazardous technique have probably been eliminated. 

Miller, Wylie and Hinman reported damage to the kidney in 7 instances fol¬ 
lowing translumbar aortography. In some of these cases the damage to the kidney 
was made by a misdirected needle entering the renal artery with the mass of dye 
injected into the left renal artery. In one of their cases, permanent damage 
was manifested by renal atrophy. 

One of the most serious and terrifying complications of translumbar aortog¬ 
raphy is the occurrence of paraplegia. This was first called to our attention by 
Nelson in a discussion of a paper at the 1950 meeting of the American Urological 
Association. He related a case which had been reported to him while on his trip to 
Europe. At the time that this was mentioned, most of us dismissed the incident as 
something very unusual and probably the result of an inexcusably clumsy opera¬ 
tor. However, Nelson told me of another case which came to his attention that 
occurred somewhere in Canada. He had very little data on any of these patients. 
In 1953, Abeshouse had a similar complication following translumbar study in a 
patient with hypernephroma. Later in 1954, Boyarsky reported a case of para¬ 
plegia following translumbar aortography. He stated that “only after six or eight 
attempts was the aorta punctured.” He also stated that no spinal fluid or gas 
escaped through the needle. When the patient recovered fully from the general 
anesthetic, he was unable to move his legs and examination showed flaccid 
paralysis of the lower extremities. Study of the spinal fluid showed no increase 
in pressure and no abnormal cellular elements. About three months after aortog¬ 
raphy, the patient was able to walk with the aid of crutches. 
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In Boyarsky’s article, he mentioned another case of paraplegia following 
translumbar aortography reported by Antoni and Lindgren. 

We sometimes sit back complacently and believe that this terrifying, unex¬ 
plainable, rare complication can happen only to the other fellow. However, in 
spite of such an attitude, I recently came in much closer contact with this per¬ 
plexing condition. While I was on vacation, a 68-year-old woman was studied 
by the urologic service because of a mass in the right flank. Examination showed a 
tumor possibly associated with the right kidney. Aortography was indicated, 
and an associate, who is thoroughly experienced in the translumbar technique, 
made the study in my absence. The operator had some difficulty and made sev¬ 
eral punctures before the needle was introduced into the aorta. The aortogram 
showed definitely that the mass was a cyst. After recovering from the anesthetic 
the patient was unable to move her legs. On my return, I examined the patient 
and noted that motor and pain perception in her lower extremities were gone. 
She retained touch sensation. Our neurologist stated that the lesion was due to 
thrombosis of the anterior spinal artery. The paraplegia had been present without 
change for 3 weeks. Otherwise, the patient seemed perfectly well. On the day 
she decided to go home, she felt ill, had a temperature of 103F, and very rapidly 
and unexpectedly died. A definite cause of death was not apparent. No post¬ 
mortem examination was permitted. 

This makes a total of 6 instances of this horrible complication which has come 
to the attention of the author and there are, undoubtedly, others unreported. 
That there are six such cases makes the complication not an incidental one. 

The method by which air embolism occurred in the retrorectal injections and 
the exact cause of the thrombosis that produces paraplegia in translumbar aortog¬ 
raphy are not known. Because of this, we can only conjecture and for the same 
reason it is difficult to devise methods of prevention. 

After the tragic reports in connection with the retroperitoneal studies, we 
have abandoned such studies except in rare instances. The only indication that 
we recognize is to demonstrate a possible tumor of the adrenal. Any other lesion 
that is demonstrable by this method is more easily and more safely diagnosed by 
the more conventional methods. 

Although Parke Smith has done over one thousand translumbar aortographies 
without serious complications, we believe that the operator should exercise ut¬ 
most caution in the selection of his cases and the performance of the technique. 
This valuable diagnostic procedure should not be abandoned. With this type of 
study we can demonstrate lesions that cannot be found by our usual type of 
examination. However, in no instance should aortography be performed when 
the nature of the lesion can be revealed by more orthodox examinations. 

After an experience of 4 years with a fairly large series of translumbar aortog¬ 
raphies, we began to use the method of catheterizing the femoral artery. For 
the past 2 years, aortographies have been done at the Guthrie Clinic in this 
manner in order to avoid the complications of the translumbar method. The 
method is comparatively simple, requires no general anesthesia and resultant 
studies are at least as good as those done by the translumbar method. 
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We entertained the idea that the serious complications were caused by mechan¬ 
ical trauma of the needle. Aortograms by the femoral route appeared to offer a 
method free from this type of danger. However, the writer was much confused 
when Dr. Wm. Parry of the Veterans Administration Hospital in Syracuse re¬ 
ported the case of a patient who suffered paraplegia following aortography after 
a femoral study. 

In conclusion, it is the author's impression that the Ruiz-Rivas method of air 
study can almost be discarded in the average clinic. Indications for its use are 
rare. Aortography has a definite place in the urologic armamentarium. However, 
it should be used only where a lesion is suspected and cannot be demonstrated 
by one of the more conservative methods of study. 
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THE TREATMENT OF MALE INFERTILITY WITH ESTROGENIC 

SUBSTANCE 

WALTER M. KEARNS 

For many years a multiplicity of agents were employed in futile efforts to 
stimulate spermatogenesis, which proved to be a most unimpressionable physio¬ 
logical process. The approach to this problem has been modified by recent de¬ 
velopments. First a temporary depression of spermatogenesis is produced. Re¬ 
covery invariably follows and with it a quite consistent improvement in the sperm 
output. 

Early experience with the clinical use of testosterone 1 showed us that during 
the administration of this potent substance to normal young men a depression 
of androgenic activity was apt to develop as long as treatment was continued. 
Recovery followed withdrawal. Heller and Nelson 2 and their associates demon¬ 
strated a depression of testicular activity and degenerative histological changes 
with the administration of testosterone. These changes proved to be reversible 
as recovery followed withdrawal. Heckel and McDonald 3 administered testost¬ 
erone for varying periods which were followed by improved fertility in a number 
of patients. Their groundwork is the basis for the use in many centers of the so- 
called rebound treatment. Accumulating evidence attests to the safety of this 
method in properly selected patients. 

The idea to pursue another tactic resulted from the observation that several 
patients who received estrogens for the treatment of prostatic carcinoma and 
who later neglected treatment experienced a resumption, to a degree, of sexual 
activity. 

The advisability of administering an estrogen instead of an androgen to in¬ 
fertile young men was considered. Estrogens are not foreign substances but are 
normally present in the male in measurable amounts in the testes and urine. In 
fact the richest natural source appears in the urine of the stallion. When an 
estrogen is given in sufficient amount it acts, possibly through pituitary depres¬ 
sion, as an antagonist of an androgen; in smaller amount it may act as a pace¬ 
maker of androgenic activity. 

A search of the literature unearthed only one reference to the use of estrogens, 
that of Dunn and Chamey, 4 who reported their experience with two rapist pris- 

Read at annual meeting of North Central Section of American Urological Association, 
Chicago, Ill., September 29-October 1, 1955. 

1 Kearns, W. M.: The clinical application of testosterone. J. A. M. A., 112 : 2255-2258, 
1939. 

Kearns, W. M.: Oral therapy of testicular deficiency. J. Clin. Endocrinol., 1: 126-130, 
1941. 

2 Heller, C. G., Nelson, W. P., Hill, I. B., Henderson, W., Maddock, W. C., Jungck, E. 
C., Paulsen, C. A. and Mortimore, G. E.: Improvement in spermatogenesis following de¬ 
pression of the human testis with testosterone. Fertility and Sterility, 1: 415,1950. 

3 Heckel, N. J. and McDonald, J. H.: The rebound phenomenon of the spermatogenic 
activity of the human testis following the administration of testosterone propionate. Fer¬ 
tility and Sterility, 3: 49-56, 1952. 

4 Dunn, Charles: Stilbestrol induced testicular degeneration in hypersexual males. J. of 
Clin. Endocrinol., 1: 643-648, 1941. 
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oners to whom they gave 5 mg. of stilbestrol daily for 60 and 90 days respec¬ 
tively. Their treatment was given solely for the purpose of relieving sexual mania. 
Impotence and aspermia promptly developed. Testicular biopsies showed tubular 
degeneration, hyalinization of the basal membrane and absence of Leydig cells. 
When the estrogen was withheld histological and functional recovery was demon¬ 
strated in 9 and 16 weeks, respectively. These changes are practically identical 
to those described following treatment with testosterone. 

Our first patient with infertility was treated by estrogenic substance in October 
1950. A 32-year-old husband in a childless marriage of 7 years duration was 
given 0.5 mg. of ethinyl estradiol* twice daily for a period of 30 days for necro- 
spermia. There resulted a depression of the total sperm count from the pre¬ 
treatment level of 338 million to 30 million 2 weeks following treatment and a 
further depression to 6 million 6 weeks after treatment. At the expiration of 6 
months the count had improved very slightly to 9 million. This led me to become 
wary and to discontinue further use of the estrogen although recovery followed. 

One year later it was learned that this patient became the father of a baby boy 
about 18 months after the administration of the estrogen. Review of his record 
showed that the last count obtainable, at about the time of the onset of preg¬ 
nancy, was 240 million with motility in 50 per cent of the forms (fig. 1). 

Since then 37 patients have been treated. Practically all were referred by 
gynecologists who had studied their mates. All were private patients who were 
fully informed that they were participating in a new form of treatment. Control 
over these patients in office practice is limited as compared to the control of 
patients treated in prisons and mental institutions. Consequently the investiga¬ 
tion was limited to the routine examination of the ejaculate including sperm 
cell counts and notation of motility and morphology. It was believed that their 
continued co-operation might be hindered if they were subjected to periodic re¬ 
moval of sufficiently sizable specimens of testis for histological study with the 
risk of further damaging already inefficient testes. Bayle 5 has reported obstruc- 

* Eatinvl was supplied by Dr. George Babcock Jr. of the research department of 
Sobering Corporation. 

6 Bavie, H.: Azoospermia of excretory origin. Proc. Soc. S. Fertil. (British-Cambridgc), 
vol. i, No. 27,1052. 
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tion of the vasa efferentia in 7 patients. He believes the cause to be the small but 
inevitable hemorrhage caused by biopsy. Others note that adhesions between 
the incisional area and the parietal tunica vaginalis occur as well as more diffuse 
inflammatory reactions. Intermittent bilateral biopsies cannot be done with im¬ 
punity or without expectancy of some damage to the testes. The difficulty of 
interpretation and correlation of histological structures did not add an incentive 
for biopsy studies without the aid of a well organized fertility study center. 

Likewise the young low-income worker, treated as an outpatient, must often 
forego repeated urinary gonadotrophin tests because of the expense and the lack 
of a ready supply of young animals at the laboratories of local private hospitals. 
The test itself, showing a considerable variable, is not an infallible indicator of 
pituitary activity and may justifiably be omitted as a prerequisite to the insti¬ 
tution of an innocuous treatment. Its harmlessness, as judged by all available 
clinical evidence, is probably due to the short deviation and moderate dosage 
employed. 

The essential histology lies in the end product—the ejaculate—the examina¬ 
tion of which is simple and causes little inconvenience. The prompt recovery of 
potency and later improved sperm count give better assurance of recovery than 
biopsy evidence. By proceeding cautiously in this manner it was believed that 
this first step in the study would serve as a justifiable basis for more thorough 
tests in a later series. 

Six patients with azoospermia were treated without benefit; they are candi¬ 
dates for biopsy and study of ductal patency. 

It was possible to follow 24 of the others who had either necrospermia or 
oligozoospermia or both. Each patient received an identical dosage of 0.5 mg. 
ethinyl estradiol twice daily for one month. All other medication was omitted. 
This set regimen was adhered to in an effort to establish the effect of a certain 
given dosage -with respect to safety and possible late ill effects. 

Upon withdrawal of the estrogen there apparently occurs functional over¬ 
reaction following the inhibition of testicular hormone production. Spermato¬ 
genesis returns and in the majority of patients an improved sperm output results. 
There were 8 pregnancies and two miscarriages in a ninth patient (see table 1 
and fig. 2). 

Five patients failed to completely regain their former total sperm count 
(table 2). 

The motility in the pre-treatment ejaculate was compared with that in the 
latest post-treatment test. In 18 there was improvement, in 4 there was dimin- 

Table 1 . Summary of 34 patients with tests covering a minimum of 4 months 


Number of pregnancies (childless 2 to 7 yrs.). 8 

Improvement in sperm count. 19 

Failure to attain original count (4-13 mos.). 5 

Av. time to attain max. count. 10.3 mos. 

Av. time for return of potency. 2.5 wks. 

Reduction of sperm count to zero (6 pregnancies). 9 
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Fia. 2. A, composite spermogram. B, spermogram of G. it., aged 27, depicts most rapid 
recovery in series. 


Table 2, Failure to regain pre-treatment total sperm count 


Patient 

Age 

Pre 

Post 

Time in Mos. 

M. F. 

32 

338 

240 

13 




280 

5 



H 1 

2S 

12 




146 

4 



45 [ 

42 

5 


Average age, 32.0 yrs.; average age of 19 others, 27.7 yrs. 


ished motility and in 2 it was unchanged. These ratings are subject to criticism 
because insufficient time elapsed for recovery in some patients. Moreover, the 
indifference of some patients, religious restrictions and distance from the office, 
causing tardy delivery of specimens, all mitigate against more ideal test con¬ 
ditions. 

There was no noteworthy change in the percentage of i mma ture and abnormal 
forms in a comparison of the pretreatment and post-treatment specimens. 

The volumes of the semen immediately following treatment were consistently 
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tion of the vasa efferentia in 7 patients. He believes the cause to be the small but 
inevitable hemorrhage caused by biopsy. Others note that adhesions between 
the incisional area and the parietal tunica vaginalis occur as well as more diffuse 
inflammatory reactions. Intermittent bilateral biopsies cannot be done with im¬ 
punity or without expectancy of some damage to the testes. The difficulty of 
interpretation and correlation of histological structures did not add an incentive 
for biopsy studies without the aid of a well organized fertility study center. 

Likewise the young low-income worker, treated as an outpatient, must often 
forego repeated urinary gonadotrophin tests because of the expense and the lack 
of a ready supply of young animals at the laboratories of local private hospitals. 
The test itself, showing a considerable variable, is not an infallible indicator of 
pituitary activity and may justifiably be omitted as a prerequisite to the insti¬ 
tution of an innocuous treatment. Its harmlessness, as judged by all available 
clinical evidence, is probably due to the short deviation and moderate dosage 
employed. 

The essential histology lies in the end product—the ejaculate—the examina¬ 
tion of which is simple and causes little inconvenience. The prompt recovery of 
potency and later improved sperm count give better assurance of recovery than 
biopsy evidence. By proceeding cautiously in this manner it was believed that 
this first step in the study would serve as a justifiable basis for more thorough 
tests in a later series. 

Six patients with azoospermia were treated without benefit; they are candi¬ 
dates for biopsy and study of ductal patency. 

It was possible to follow 24 of the others who had either necrospermia or 
ofigozoospermia or both. Each patient received an identical dosage of 0.5 mg. 
ethinyl estradiol twice daily for one month. All other medication was omitted. 
This set regimen was adhered to in an effort to establish the effect of a certain 
given dosage with respect to safety and possible late ill effects. 

Upon withdrawal of the estrogen there apparently occurs functional over¬ 
reaction following the inhibition of testicular hormone production. Spermato¬ 
genesis returns and in the majority of patients an improved sperm output results. 
There were 8 pregnancies and two miscarriages in a ninth patient (see table 1 
and fig. 2). 

Five patients failed to completely regain their former total sperm count 
(table 2). 

The motility in the pre-treatment ejaculate was compared with that in the 
latest post-treatment test. In 18 there was improvement, in 4 there was dimin- 

Table 1 . Summary of 24 patients with tests covering a minimum of 4 months 


Number of pregnancies (childless 2 to 7 yrs.). 8 

Improvement in sperm count. 19 

Failure to attain original count (4^13 mos.). 5 

Av. time to attain max. count. 10.3 mos. 

Av. time for return of potency. 2.5 wks. 

Reduction of sperm count to zero (6 pregnancies). 9 
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A COMPARATIVE STUDY OF PHOSPHATASE ACTIVITIES OF 
VARIOUS HUMAN TISSUES 

HANS MARBERGER,* ROSEMARY D. RIEDESEL, DARLENE O. ANDERSON and 
LORRAINE H. MALEK 

From the Department of Urology, State University of Iowa, Iowa City 

The desirability o£ concentrating estrogenic substances in prostatic tissue as 
a means of cytostatic repression of prostatic carcinoma led Druckrey and Raabe 1 
and Huggins 2 to suggest the parenteral use of diethylstilbestrol diphosphate in 
the hope that estrogen would be deposited in situ by the action of prostatic 
phosphatase. Clinical results from the use of this compound in prostatic carci¬ 
noma have been encouraging in a number of cases. 3 The favorable action of 
diethylstilbestrol diphosphate, however, might be accounted for by its general 
estrogenic effect and ease of tolerance in large doses rather than by any specific 
action of prostatic phosphatase, by which it is in fact poorly hydrolyzed. Bio¬ 
assay of estrogenic activity in the human tissues after administration of diethyl¬ 
stilbestrol diphosphate revealed that such localization as had occurred in the 
prostate was small and transient. 4 

The basic question as to whether or not the acid phosphatase of human 
prostatic tissue is sufficiently active at physiological hydrogen ion concentrations 
to hydrolyze circulating orthophosphoric acid esters of cytostatic or cytotoxic 
substances remains to be answered. Although a high concentration of acid 
phosphatase is characteristic of adult human prostate, it is necessary to evaluate 
the competitive action of phosphatases in nonprostatic tissues. An earlier com¬ 
parison by Woodard 5 of the pH optima of human osseous and prostatic phos¬ 
phatases with /3-glycerophosphate as substrate indicated that, on a weight basis, 
prostatic tissue was the more active at pH 7. Reis" similarly found that the 
hydrolytic activity of prostate was many times greater than other human tissues 
at pH 7.5 toward phenyl phosphate. 

The present study was carried out to reinvestigate the phosphatase activities 
at different pH’s of various human tissues including benign and malignant 
(primary and metastatic) prostatic tissue with particular reference to physio¬ 
logical pH ranges. 

Accepted for publication January 26,1956. 

This investigation supported by U. S. Public Health Service Grant N. C-2044, admin¬ 
istered by R. H. Flocks, M.D. 

* Present address: Universitats Klinik, Innsbruck, Austria. 

1 Druckrey, H. and Raabe, S.: Organspezifische Cbemotherapie des Krebs (Prostata- 
Karzinom). Klin. Wschr., 30: SS2,1952. 

1 Huggins, G.: In Ciba Foundation Colloquia on Endocrinology. Philadelphia:Blakiston, 
vol. 1, p. 166, 1952. 

3 Flocks, R. H.,Marberger, H., Begley, B. J. and Prendergnst, L. J., Prostatic carcinoma: 
Treatment of advanced cases with intravenous diethylstibestrol diphosphate. J. Urol., 74: 
549,1955. 

4 Segal, S. and Marberger, H.: Unpublished results. 

3 Woodard, H. Q.: Acid and alkaline phosphatase in tissue and serum. Cancer Res., 2: 
497, 1942. 

“Reis, J. L.: The specificity of phosphomonoestcrase in human tissues. Biochem. J., 
48:54S, 1951. 
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MATERIALS AND METHODS 

The normal and pathological tissues which were studied are listed in the 
tables. The determination of tissue phosphatase of bone, nervous and sensory 
tissue was not attempted. Normal prostatic tissue was not available. 

Enzyme assays of the nontumorous tissues were made individually or on 
pooled samples from various patients.* The material obtained from the operations 
was immediately frozen and kept at —10 degrees C until assayed. The tissues 
were sliced in the cold with a Stadie-Riggs microtome and were extracted by 
the procedure of London and Hudson. 7 The phosphatase content of the extracts 
toward sodium phenyl phosphate was carried out using the King and Armstrong 
method 8 as modified by Fishman and Lerner, 9 incubating in 0.01 M sodium 
acetate and veronal buffers 10 covering a pH range from 2.5 to 9.1. The nitrogen 
content of the extracts was determined by direct nesslerization according to 
the method of Vanselow 11 after wet digestion. 12 The results are reported as 
milligrams of phenol liberated per milligrams of nitrogen per hour at 37°G 
with 0.01 M disodium phenyl phosphate. 

In certain instances the tissue extracts were also assayed for phosphatase 
content by incubating with 0.01 M sodium /3-glycerophosphate according to 
the Bodansky 13 modification of the method of Fiske and Subbarow 14 using the 
same series of buffers as used with the King-Armstrong method. 

RESULTS 

The phosphatase activity of the prostate and related specimens is shown in 
table 1. A comparison of the data with those shown in succeeding tables points 
out the magnitude of the concentration of phosphatase in human prostatic 
tissue, particularly in benign hypertrophy. The estimated mean activity of the 
extracts of the four samples of benign tissue from elderly patients was 210 mg. 
phenol/mg. N/hour at pH 5.0. This activity was of the same order of magnitude 
as that of a partially purified extract of an entire prostate removed from an 
elderly patient. 

The enzyme activities of malignant prostatic tissues were, in most cases, less 
than those of the benign. The phosphatase of metastatic tissue from prostatic 

* We are indebted to the Departments of Obstetrics and Gynecology, and Surgery for 
providing some of these specimens. 

7 London, M. and Hudson, P. B.: Studies on the purification of acid prostatic phosphatase. 
Arch. Biochem. and Biophys., 46:141,1953. 

8 King, E. J. and Armstrong, H. R.: A convenient method for determining serum and bile 
phosphatase activity. Canad. Med. Assoc. J., 31: 376, 1934. 

8 Fishman, E. J. and Lerner, F.: A method for estimating serum acid phosphatase of 
prostatic origin. J. Biol. Chem., 200: 89, 1953. 

10 Kolthoff, I. M. and Rosenblum, C.: Acid-base Indicators. New York: Macmillan 
1937, p. 258. 

11 Vanselow, A. P.: Preparation of Nessler’s reagent. Ind. Eng. Chem., Anal. Ed., 12: 
516, 1940. 

12 Koch, F. C. and McMeekin, T. L.: A new direct nesslerization micro-Kjeldahl method 
and a modification of the Nessler-Folin reagent for ammonia. J. Am. Chem. Soc., 46: 2066, 
1924. 

13 Bodansky, A.: Phosphatase studies II. J. Biol. Chem., 101:93,1933. 

14 Fiske, C. H. and Subbarow, Y.: The colorimetric determination of phosphorus. J. 
Biol. Chem., 66: 375, 1925. 
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Table 2. Phosphatase activities oj extiaprostaiic genital and gastrointestinal tissue extracts at various hydrogen ion concent) ations 
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Table 4. Compai isonof action of various tissue extracts toward phenylphosphate 

and glycerophosphate 


Tis«ue* 

Optimum pH 

Hydrolysis Ratct 
Phenyl-PO l 

Phenyl-PO* 

Glycero-PO l 

Glycero-PO 1 

Prostate, benign (2) 

5.2 

5.2 

1.70 

Prostate, malignant (3) 

5.4 

5.1 

1.90 

Testis (2) 

5.1 

5.2 

1.97 

Penis, cancer 

4.3 

4.7 

1.85 

Seminal vesicle 

4.3 

4.5 

2.28 

Cervix 

5.2 

5.4 

2 66 

Tubes 

4.5 

5.0 

2.72 

Breast, cancer 

3.8 

4.7 

1.36 

Gastric mucosa 

3.7 

4.4 

2.05 

Gallbladder 

4.5 

4.9 

1.57 

Skin 

4.5 

4.4 

1.9S 


* Figures in parentheses refer to number of specimens averaged, 
t Calculated from moles of substrate split per mg. N per hour. 


carcinoma was still less than that of the primary tumor. Tissue from patient K 
obtained at autopsy was highly dedifferentiated and had a low phosphatase 
content. Metastases were found only in liver. They also had low enzyme content. 
Prostatic sarcoma tissue had a low phosphatase activity as compared with 
most other prostatic specimens studied. The high activity found in semen may 
be explained on the basis of the sexual stimulation of phosphatase production 
which obviously attended the semen collection. 15 The pH optima of semen and 
all types of prostatic extracts were 5.0-5.5. Although only a few samples were 
available, metastatic tissues and highly dedifferentiated malignant tissues 
appeared to have a pH optima at a more acid range. 

Table 2 lists the phosphatase activities of male (extraprostatic) and female 
genital tissues. It will be noted that testes in 2 cases out of three had a sig¬ 
nificant content of phosphatase with a pH optimum at about pH 5. Possibly 
these cases reflect different degrees of testicular function as a result of previous 
treatment. The activities of other tissues were low. Although measurements of 
low phosphatase activities were less precise, the extracts having low activity 
generally had pH optima much more acid than those observed with prostatic 
phosphatase. A similar conclusion can be drawn from the data in table 3. With 
the exception of the lung, the tissue extracts had low enzyme activity, even at 
pH ranges in which alkaline phosphatase activity is measured. Gastrointestinal, 
parenchymous, vascular, supportive and endocrine tissues in general exhibited 
phosphatase pH optima from 4.3-5.0. The acid phosphatase of lung tissue was, 
in the 2 cases studied, the most active of the nongenital tissues and had pH 
optima in roughly the same range as prostatic phosphatase. 

In order to compare the activities of the various tissue phosphatases against 
phenyl phosphate and /3-glycerophosphate, the position of the optimum pH peak 
and the relative phosphatase activity of the tissue extracts are listed in table 4. 

15 Huggins, C.: Prostatic secretion. Harvey Left., 42:148, 1947. 
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The position of the pH optimum observed with phenyl phosphate was essentially 
the same as mth glj cei opliosphate m the case of piostatic, testiculai, gastio 
intestinal and bladdei extiacts The deviations obseived between pH optima 
foi the substiates obsencd in the othei tissues of low activity may well be due 
to experimental euor 


lllSCUbblOX 

Icid phosphatase was found to be widely distnbuted among all of the tissues 
examined Of the vnnous tissues studied, the piostate contained by far the 
gieatest phosphatase activity in the lange from pH 3 0-8 0 Oui data confiim 
the obseivatiou by Woodard 16 that the phosphatase content of malignant 
piostatic tissue is lowei than that of benign Unfoitunately lioinial piostatic 
tissue was unavailable foi companson Pioduction and excietion of the piostatic 
fluid which contains acid phosphatase appeals to be a well icgulated mechanism 
m the noimal organ In the pathological state the eontiol of the pioduction and 
seuetion of the enzyme into the canahciilai space may be distuibed 

The dilfeience in phosphatase activities between malignant and benign 
hypeiplastic piostatic tissue might be explainable on the basis of the laige 
amount of enzyme stoicd m the ducts and collecting sinuses It may well be 
that the amount of mtiacellulat phosphatase m benign tissue is less than appeals 
it fust glance, and is piobahly less than the amount in eaily malignant tells 
Goman 17 and Downey 18 demoustiated histochenucally that the caiunomatoux 
tells weie nch m enzyme vvheicas m benign hypeitiophy the enzyme was found 
ehiefly m the canahculat space and an adjacent lajet of epithelial cells Ihc 
wide vanation in phosphatase content of soft tissue metastases of piostatic 
oiigm is not sutpnsing in v lew of the vanable degiee of dediffeientiation of these 
tissues Explants of piostatic tissue did not ( uisc a use of seium and phosph i- 
tase, even though histochemitally the enzyme tontent was high 18 

The phosphatase content of the nonpiostatic tissues studied was geneially 
low Of these, lung and testis (two out of I cases) had an appicciable amount 
of acid phosphatase Unfoi tunately bone tissue, a mil somce of alkaline plios 
phatase, was not leadily studied by the pi event technique 

Theie appeal to be a multitude ol phosphatases m animal tissues,'’ 0 each 
capable of hydioly/mg oithophosphate monoesteis The hjdiolysis of pheuvl 
phosphate by ciude tissue extracts must lepicsent the sum of the actions of the 
component phosphatases piesent Since few individual membeis of this class ot 

16 Wood ml, It Q 1 actois leading to elcvitions m serum acid phosph it ise Cancer 
5 236, 1952 

17 Coinori, G Distribution of lud phosph itase m the tissues under normal and patlio 
logical conditions Arch Path 32 ISO, 1041 

18 llownev M Hichej, B and bharp M L The acid phosph it isc content of the 
cill irged uni malignant prost itc gland with some observations on lustop itholog) is re 
vented bl Gomon’s staining lint J Urol 20 160 Idol 

13 Hertz, R West!ill, B B , Barrett, XI K ind Tullner, \\ \\ Tile elfect of cctojnc 
mtologous gr ifts of androgen stimulated prost lie upon the serum acid pliospli it ise in tin 
dog J X it Cancer Inst 10 61 1949 

70 Novalcs It A ind Bern II A Conipuritive sllnlv of three m lie genii d icnl plio~ 
]ih it isos Pioc Soe Dxp Biol Med , 84 2s 1953 
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enzymes have been purified, 21 - 22 little comparative information is available 
concerning their substrate specificities, cofactors, stability toward inactivating 
agents and optimum pH ranges. Probably marked differences exist. Acid phos¬ 
phatases from different sources do not hydrolyze different esters with the same 
relative facility 23, 24 and their pH optima may be significantly different. 

The present data strongly suggest that qualitative differences between 
phosphatases of various tissues exist, as judged by the optimum pH of activity 
of the individual tissues extracts. The acid phosphatases of prostate and lung 
had a pH optimum at about 5, possibly denoting a similar complex of enzymes 
in both tissues. In marked contrast, the acid phosphatases of the paren¬ 
chymatous, gastrointestinal, endocrine and genital (extraprostatic) tissues had 
a more acid optimum pH, suggesting a qualitative difference of these phospha¬ 
tases from the prostatic. Indeed, in markedly dedifferentiated carcinoma of the 
prostate and in metastatic nodes, the decrease in total phosphatase content 
appeared to be accompanied by a shift in the pH optimum to a more acid range, 
implying the replacement of one type of acid phosphatase by another. Schwartz, 
et al. 23 have reported presumptive evidence for this view in a comparison of the 
relative activity toward two different substrates by normal and carcinomatous 
tissue extracts. 

Whatever the functional importance of acid phosphatases of either prostatic 
or nonprostatic tissue, they very probably function at a pH different from the 
pH at which they are most active. 

A comparison of the phosphatase activities of the various tissue extracts al 
pH 7.0-7.6 is revealing. In agreement with the findings of Reis, 6 the phosphatase 
activity of prostatic tissue was many fold greater than that of any other tissue 
studied although possibly certain foci in osseous tissue and choroid plexus may 
have a similar activity in this pH range. 

As a result of these studies, we conclude that the possibility of utilizing 
prostatic phosphatase to achieve chemotherapeutic concentration of substances 
administered in the form of phosphate esters deserves further attention. Other 
investigations bearing upon this question are to be reported elsewhere. 

21 London, M., Sommer, A. and Hudson, P. B.: Further studies on the purification of 
prostatic acid phosphatase. J. Biol. Chem,, 216: SI, 1955. 

“Boman, H. G.: Adsorption of prostatic phosphatase on ion exchange resin. Nature, 
173: 447, 1954. 

23 Schwartz, M. K., Asimov, I. and Wotiz, H. H.: Cancer, 6: 924, 1953. 

21 Fleury, P., Courtois, J., Anagnostopoulos, C. and Desjoubert, A.: Action de phospha¬ 
tases de types distincts sur differents esters phosphoriques. Bull. Soc. chim. biol., 32: 771, 
1950. 
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THE APPLICATION OF ULTRASONIC ENERGY TO URINARY AND 
BILI VR\ CALCULI 

L CRAIG CO VIS 

biom the Department of Surgery ( Urology ) of the Cornell Unnersily Mcdual College and the 

Department of Surgery (Urology), James Buchanan Brady I oundation, of the A cw Yoil 
Hospital, New Yoil, V Y 

Oiu belief that calculi in the human body might be dismtegiatcd 01 otheiwi&e 
beneficially affected by ultiasomc energy was prompted by a nunibei of lepoits 
on the use of ultrasonic eneigy in industrial testing methods, and by lepoits of 
scatteied experiments with ultiasonics in physical, chemical and biological 
teactions 1 1S Since the formation, oi at least the giouth, of calculi m the body 
appears to be a piocess of ciystalhzation upon a nucleus, which may itself be 
composed of crystalline matenal, it was oui hope that the propei application of 
ultiasomc energy could pioduce vibrations within the calculus which would be 
great enough to ovcicome the adhesive powei of the smallei units of structuie, 
so that dissolution of the calculus would result Until oui lm estigation was begun 
in 1948, this problem had appaiently leceited no attention 

HISTORICAL B VCIvGROUND 

Langevin’s effoits, in 1917, to use high fiequency sound wa\es m the undei 
watei detection of submatmes may be said to have initiated the science ol 
ultiasonics In the course of his expeimients, using quaitz uy&tals actuated 
by the Poulsen aic, Langevin noted such phenomena as the cat Ration effects 
on ocean waves and the lethal effects of ultiasomc eneigy on small mjime life 
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A high point in the development of ultrasonic science came in 1930 when 
Wood, Loomis, Harvey and Hubbard 8 - 14 - 15 presented the results of several years 
of investigation and summarized the facts then known about ultrasonics. Where 
other investigators, using Rochelle salt crystals or magneto-striction type genera¬ 
tors, had found their output limited to about 50,000 cycles per second, Wood and 
his colleagues, with an apparatus consisting of quartz crystals activated by a 
vacuum tube oscillator, had been able to develop frequencies as high as 500,000 
cycles per second. With their apparatus, they had been able to produce emulsions 
of ordinarily immiscible substances like mercury and water, and they had caused 
glass rods to burn holes in wood. They had found, too, that because air is a very 
poor conductor of ultrasonic energy, this energy is almost completely dissipated 
as heat at a liquid-air interface. As a result, they had been able to devise a means 
of measuring ultrasonic output by determining the heat produced at such a 
barrier. Of particular medical interest, however, was their report on the turbulent 
motion produced within a cell exposed to ultrasonic energy. 15 Such exposure, they 
reported, resulted in complete mixing of the cell content, but if the cell membrane 
remained intact, the protoplasm resumed its initial structure and differentiation 
when the ultrasonic treatment was terminated. 8 

Later studies culminated in such diverse applications of ultrasonic energy as the 
sonar of World War II; 16 the rapid testing for flaws in metal castings; 1 - °- 7 - 17 the 
coagulation of mine dust to prevent explosions 5 - 18 and the rapid cleansing of 
small machine parts. 19 In Germany particularly, ultrasonic diathermy has been 
applied for treatment of deep seated inflammations, with reported success, 11 - 12 - 
jo -22 but medical applications otherwise have been few. 

TRANSMISSION OF ULTRASONIC ENERGY 

In general, one thinks of sound as audible waves of vibratory energy in air, the 
source of which is the vibration of some mechanical body. It has been established 
that the normal human ear can detect frequencies up to about 18,000 cycles per 
second. 3 - 9 - lfl - 19 ■ 23 Above this frequency, the vibrations become inaudible and 
are termed ultrasonic. Frequencies as high as 500 million cycles per second have 
been developed experimentally. 16 

Ultrasonic waves need material media in which to travel and the transmission 
of ultrasonic energy depends largely on the elastic properties of the transmitting 
medium. 1 - 4 - 7 - 19 It has been determined that water, oil and mercury make good 
coupling between the vibrating head and the object to which energy is to be 

15 Carlin, B.: Ultrasonics. New York: McGraw Hill Co., 1949. 

17 Pierce, G. W.: Magnetostriction oscillator. Proc. Am. Acad. Arts and Sci., Boston, 
63: 1, 192S. 

13 Barnes, R. B. and Burton, C. J.: Visual methods for studying ultrasonic phenomena. 
J. Applied Physics, 20: 2S6, 1949. 

19 Henry, G. E.: Ultrasonics. Scientific Amer., 190: 55, 1954. 

20 Hueter, T. F.: The mechanism of biological effects produced by ultrasound. Report 
from Acous. Lab., M. I. T., Cambridge, Mass., 1950. 

21 Schwan, H. P. and Carstensen, E. L.: Advantages and limitations of ultrasonics in 
medicine. J. A. M. A., 149: 121, 1952. 

22 Van Den Bosch, F.: Ultrasonics and Therapy. Radio Electronics. Philadelphia: Rad- 
craft Publications, 23: 46, 1951. 

23 Morse, P. McC.: Vibration and Sound, 2nd ed. New York: McGraw Hill, Inc., 194S. 
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transmitted H 15 As Wood and Ins colleagues had found, howevei, an pockets 01 
bubbles block eneigy tiansmission almost completely, and the eneigy is dissi 
pated as heat In geneial, ease of eneigy transfei between two media depends on 
the difleience in specific acoustic impedance between two matenals Acoustic 
impedance is defined as the pioduct of the density of the matenal and velocity 
of sound tlnough it The velocity of sound in watei, foi instance, is 1 49 X 10 5 
im pel second Since the density of watei is 1 giam pel cubic centimetei, the 
pioduct of sound velocity and density gives a specific acoustic impedance of 
1 49 X 10° glams pel square centimetei pel second Muscle, fat and glandulai 
tissue have acoustic impedance within 15 pel cent of that of w atei (1 54 gm /sq 
cm /second was the mean value deteimmed by Ludwig m his studies on gall¬ 
stones) 10 Foi oui expeinnents then, water seemed asatisfactoiy medium m which 
to test the possibility of ultrasonic dismtegiation of calculi before any clinical 
application was attempted 

-V piezo eleetnc crystal is the usual source of ultrasonic eneigy in the labota- 
toiy 15 The mounting and facing of a pioperly cut and giound ciystal are cutical 
in obtaining an efficient tiansfei of eneigy Energy tiansfer fiom the vibiatmg 
ciystal to the test specimen is analogous to a bo\er striking a punching bag As 
the frequency of the blows mcieases, the bag strikes the boaid moie lapidly, and 
the speed of the bag becomes gieatei until it seems to be motionless and the 
ptessuie against the board seems to be constant At high frequencies, the altei- 
nating paiticle stiess is so lapid that theie is not time loi movement, or, as one 
authouty has put it, “It is all acceleration and no motion ” 19 At an intensity of 
G watts/sq cm alternating piessures of ±4 atmospheies aie developed, with 
acceptations of the Older of 10 5 times gravity 20 

APPARATUS 

The appaiatus available to us at the beginning of oui investigation was 
designed by Mr Enieison Piay, then piesident of the Radio-Sonic Coiporation, 
Yew Rochelle, N Y He had been engaged m ultrasonic investigation foi many 
yens and became mteiested in this possible application In Mi Play’s unit, the 
powei output was vanable from 0 to 1000 electncal watts, and the frequency 
lange was vanable from 100 to 1550 kilocycles pei second 

High voltage cable linked the geneiatoi to the tiansducer, which consisted of 
toppei coil connected to a silver plated quaitz ciystal mounted m a ceiainn 
and metal doughnut-shaped holder, supported in a heavy glass jai Hie natuial 
penod of vibiation of this quaitz uystal was 2G5 kilocycles per second The 
tiansducei was insulated by filling the jar with tiansfoimei oil so that the coil, 
holdei and ciystal weie completely immersed An an bubble was placed beneath 
the ciystal, theieby foicing the eneigy to leave the supenoi face of the ciystal, 
tlnough the cucuLu opening in the holdei 

When the ciystal in the appaiatus was activated, the eneigy leaving the 
crystal caused a fountain of oil to rise m its path With the fiequencj between 
100 and 500 kilocycles, the jet of oil dioplets reached a height of 10 to 12 cm 
Appioximately eighty pel cent transfei of eneigy could he achieved when the 
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object to be treated ultrasonically was placed in the oil fountain at an integral 
number of half wave lengths from the crystal. During activity, small bubbles of 
gas form in the center of the oil bath as a result of cavitation, 2 and intense heat 
is generated there. The output of the apparatus can be found with reasonable 
accuracy by the measurement of this heat or by the determination of the power 
used in the plate circuit of the oscillator. 

A flat-bottomed flask of Pyrex glass, containing 20 cc of distilled water was 
suspended in the oil fountain above the crystal, at a depth at which satisfactory 
energy transfer was indicated, by the height of the water fountain created in the 
flask. A flask of Pyrex glass was chosen after it had been demonstrated that Pyrex 
glass is an excellent conductor of ultrasonic energy.* During ultrasonic activity, 
it was noted that the oil adhering to the outer surface of the flask formed ridges 
due to the presence of standing waves as the glass vibrated in resonance. The 
distance between two ridges of oil was the wave length being generated (from 
2 to 4 mm.). The output was then adjusted to give 5 watts of sound power per 
square centimeter. This was chosen as the limit within which clinical applica¬ 
tion would be determined because many investigators had shown this power den¬ 
sity to be nondestructive to tissue. 1 ■ 9 - 24 • 25 

PROCEDURE AND OBSERVATIONS 

Preliminary experiments. Calculi of nearly the same size and shape were 
selected from the collection of gallstones and urinary calculi available. With each 
stone, an attempt was first made to crush or crumble the stone by finger pressure 
exerted at all angles. As expected, some calculi were so dry that the outer layers 
did crumble away, leaving a hard core. The calyceal prongs on several of the 
staghorn calculi also crumbled away easily. A group of calculi which resisted 
crumbling were chosen for ultrasonic treatment (figs. 1, 2, 3; table 1). 

Each calculus in turn was placed in the flask, immersed in distilled water and 
exposed to a power density of 5 watts/sq. cm. for intervals of 1, 2, 3 and 5 min¬ 
utes. No gross changes were apparent in any of these stones, although the water 
was discolored and sediment was sometimes apparent. At the end of 1, 2 and 3 
minute treatment intervals, the stones were tested by finger pressure and were 
found to be as resistant as before treatment. In most instances, however, the 
stones treated continuously for 5 minutes did crumble rather easily under finger 
pressure. The effect of variation in frequency range between 100 and 1500 kilo¬ 
cycles was then studied, using a barium titanate crystal for the higher frequencies. 
The higher the frequency, the longer the time interval during which the stone 
had to be treated before it could easily be crushed in the fingers; at 1500 kilo- 

* A number of tests demonstrated the capacity of Pyrex glass to conduct ultrasonic 
energy: A person holding one end of a Pyrex glass rod in the oil fountain was promptly 
aware of the heat generated by friction; an activated P 3 r rex rod was able to drill holes 
within ten minutes through plastic squares one-fourth inch thick; in a Pyrex test tube, a 
drop of mercury in 10 cc of water formed an emulsion that lasted six hours after the ex¬ 
posure to ultrasonic energy. 

24 Hueter, T. F. and Bolt, R. H.: An ultrasonic method for outlining cerebral ventricles. 
J. Acous. Soe. Amer., 23: 160, 1951. 

25 Nelson, P. A., Herrick, J. F. and Krusen, F. H.: Ultrasonics in medicine. Arch. Phvs. 
Med., 31: 6, 1920. 
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cycles (ho tune required was 30 minutes Fmthennoie, the mimhci of stones 
resisting er ambling was gieater at the higher frequencies Apparently the size of 
the stone js not critical, at least up to the laigest available to us, whah was i 
bladdei calculus approximately 4 inches m longest diameter Calculi with lough, 
lnegulai surfaces, howecei, seemed to be moie resistant than the smooth sui- 
faced stones Aftei tieating some fifty calculi m the mannei described, it was 
detei mined that the best lesults weie obtained by tieatment foi 5 minutes at a 
fiequency of 350 kilocycles/second with a power density of 5 watts/sq cm 
About twehe large calculi weie then cut with a jewelei’s saw into compaiable 
pieces, and the open faces weie sealed with Du Pont cement These weie then 
tieated undei the optimum conditions indicated abo\e Thm slices of the stones 
weie examined both befoie and aftei ultiasomc tieatment with a strong lens, 
some being placed undei the nnuoscope using a special substage light which 
(ould penetiate the stiuctuie We were able to obtain bettei piepaiations with 
the gallstones than with the urnuuy tiact calculi E\en in these unde piepaia¬ 
tions, howevei, it was possible to note, befoie ultiasomc tieatment, the megulai, 
nondescnpt pattern of ciystalhne struttuie in some stones, and the regular o\oid 
nngs, often of different density and color, in otheis Following exposuie to 
ultiasomc energy, the particles seemed to be ananged m rows like milrtaiy cadets 
on parade Between the tows the matenal seemed less dense, and heie and there 
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Fig. 3 


were globule.-, of translucent matter. We have surmised that these translucent 
areas represent water of crystallization expressed by the extreme stresses of the 
ultrasonic treatment. 

It should be emphasized that the stones were not disintegrated by the ultra- 
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T able 1 Chemical analyses 


Stones 1-6 G ills tones* 

Stom 7 White thilk\ outside, brown 
nucleus 
Outer lajeis 

(calcium carbon ite 
1 c \ calcium phosphate 
Some m igntsium ammonium 
phosphate 

Slone 8 White shaped like egg 

evtiemelj bird outside, 
chalky wsulc 
Outu llJUS 
Calcium carbonate 
Calcium phosphate 
Magnesium tmniomum phos 
phatc 

Tiacc of urite 
Inside 

Caluum carbonate 
Calcium phosphate 
Ammonium mate 

Stone 9 Calcium c irbon ite 
Calcium phosphate 
M igncaium ammonium phos 
phatc 
Urate 

Stone 10 15 gm —evtrcmelj hard~pl is 

ter like in appeirancc 
Calcium phosphate 
Calcium carbonate 
M ignesiuin ammonium phos 
phate 


Stone 11 Calcium phosphate 

Stone 12 C dcium carbou ite 
Calcium phosphate 
Ammonium phosphate 

Stone 13 Calcium carbonate 
Calcium phosphate 
Magnesium ammonium phos 
phate 
Urate 

Slone 14 White crystalline 

Calcium carbonate 
Calcium phosphate 

Slone IS White outside—dark brown in 
side 
Chieflj 

Calcuun o\al ite with some c d 
cium phosphate 

Stone 16 Tan outside—dark brown inside 
Calcium oxalate 
Calcium phosphate 

Stone 17 Calcium phosphate 
Calcium carbonate 
Magnesium ammonium phosphate 
Trace of calcium o\alate 

Stone 18 Dark brown—15 5 gm 

Chieflj calcium oxalate 
Trace of calcium phosphate 

Stone 19 T m outside—dark brown inside 
Calcium oxalate 


some eucigy alone, as> we had hoped, but that some additional physical foiee was 
always lequned It appeared, moieover, that the finger piessure had to be exerted 
in a dnection paiallel to the lows of ciystalhne structure in order to crumble the 
stone A definite change, howevei, did occui m most of the calculi, both biliary 
and unnaiy, when they weie exposed foi fixe minutes to a sound powei of 5 
w atts/sq cm 

Eipeuments on living tissue The foregoing expenments were demonstrated by 
Mi Pray and the author at the May 1950 convention of the New York State 
Medical Society At about the same time, Lamport, Newman and Eichorn” 6 le- 
poited on i elated studies they had been conducting m animals They had treated 

3t Lamport, H , Ivenman, H I' md Eichorn, It D Pigmentation of biliary calculi 
b> ultrisound Ted Proc , 9 73, 1950 
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gallstones in an exteriorized loop of intestine with ultrasonic energy and had 
succeeded, in 80 per cent of their trials, in breaking up the stones. We felt en¬ 
couraged, therefore, to extend our experiments to a study of ultrasonic effects on 
living tissue. 

While awaiting the construction of a proper mobile transducer, wherein various 
barium titanate crystals could be mounted, we treated some operative specimens 
ultrasonically to determine the extent of tissue damage. A kidney was obtained 
immediately after its removal from a patient with calculous pyelonephritis. The 
specimen was placed in a flat-bottomed Pyrex beaker and covered with distilled 
water. The beaker was then suspended in the oil fountain at a depth at which 
adequate energy transfer was assured. The central beam of energy was impressed 
into the large stone in the pelvis, but the entire kidney was exposed to the ultra¬ 
sonic energy. Treatment was carried out for five minutes at a power density of 
5 watts 'sq. cm. When the treatment was terminated, temperature of the water 
was found to have risen to 65°C, and the kidney surface was somewhat blanched. 
Upon section, no gross changes were apparent, except those usually seen with 
calculous pyelonephritis. The contained calculus was soft and easily fragmented, 
but we do not know how resistant it may have been before treatment. The 
pathologist later reported that, because of the extensive infection present, any 
evaluation of the effects of ultrasonic treatment was impossible. In any case, no 
evidence of extensive tissue destruction by heat or ruptured cell walls was noted. 
The same experiment repeated on two other specimens yielded no new knowledge. 

Another kidney specimen, secured in the same manner, was sectioned into 
four segments and exposed to varying densities of sound power. 

Segment one at 2.5 watts/sq.cm, for 5 minutes 

Segment two at 2.5 watts/sq.cm, for 10 minutes 

Segment three at IS watts/sq.cm, for 1 minute 

Segment four at 18 watts/sq.cm, for 2 minutes 

Examination of these exposed segments revealed no gross changes except for a 
grayish blanched appearance of the third and fourth segments. In the third and 
fourth specimens too, the water temperature was found to have risen to 7S Q C. 
The pathologist again reported that tissue changes incident to infection made it 
impossible to evaluate any change due to ultrasonic treatment, but areas of 
necrosis were noted in segments three and four which were not present in the 
other sections. 

The tails of three white rats were then exposed to a power density of 5 watts/ 
sq.cm, for 5 minutes. The rats were obviously uncomfortable under the treatment, 
but no tissue destruction occurred during a 48-hour observation period. Each 
rat was then suspended in such fashion as to allow the tip of the oil fountain to 
contact the lower abdomen of the animal. The rats were again subjected to a 
power density of 5 watts sq.cm, for 5 minutes. All died within 48 hours. Autopsy 
revealed peritonitis due to rupture of the intestine, but damage to the superficial 
tissue was minimal. 

One trial was made with the mobile hand-held transducer applied over the 
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lowei abdomen of a a lute rat It was impossible to make close contact with the 
annual, and the eueigy tiansfei was almost ml Difficulty was also encounteied 
with the oil calculation needed to cool the ciystal 

Experiments with a focused ciystal In the mobile tiansducei, a focused baiium 
titanate ciystal with a fiequency of 1500 kilocycles was mounted The ciystal was 
1 5 cm indiametei, and with75 watts of electnoal eneigy dehveied to the crystal, 
it w as estimated that the sound pow ei density w as 8 w atts/sq cm foi a 5 minute 
tieatment penod The appaiatus was set m a tank of water so that cnculatmg 
oil was not necessary to cool the ciystil, and the beam of eneigy was dnected 
along the length of the tank A ttolley with a wooden clothespin holdei was 
devised by which the calculus could be tieated at diffeient distances fioin the 
ciystal Fiom the wave distuibailees m the tank of water, it was possible to 
deteinune fanly accuiately the locations of the nodes present The stones were 
then placed at these nodes The focal point was deteimnied to be 16 cm and at 
this point the calculi weie softened so that they ciumbled easily in the fingeis 
Vt all othei points, however, such softening did not occui, although, theoietically, 
standing wav es should make other points just as active A large bladder calculus 
of calcium caibonate, 4 by 1 5 cm , was tieated in the same manner Ten minutes 
of tieatment weie necessaiy to soften this stone 

DISCUSSION 

Furthei evpenments and consultations with Di Haiold Beyei, of the Sloan- 
Ivettering Institute, and Di Ivan Gieenwood, of the Geneial Precision Laboia- 
tones, led to the conclusion that the amount of sound pow ei necessary to produce 
significant changes in calculi is so gieat that severe damage to the mteivenmg 
tissue is ceitam in any clinical piocedute in which ultiosomc energy is applied at 
the body sui face in oidei to affect stones m the kidney oi the bladdei 

Pohlman’s woik 1 on tissue absorption also indicates that adequate eneigy to 
affect a bladder oi ienal calculus in situ would be veiy destiuctne to tissues m 
the path of the eneigy Pohlman found that at S00 kilocycles, the half-value 
layer, oi the depth at which the radiated intensity has deci eased to half its 
incoming value, was 4 9 cm in fat muscle tissue When the frequency was m- 
cieased to 2400 kilocycles, the half-value layei was ieduced to 1 5 cm Deep 
penetiation of tissue thus depends on leducmg the fiequency oi mcieasing the 
intensity The lattei lactoi mu eases tissue damage as well as the strain on the 
crystal, this added stiam on the ciystal may cause it to fracture By deci easing 
the fiequency, the wave length is increased with a lesultant loss of resolving 
powei and a widening of the ultrasonic beam This would piobably lesult ill 
in gieatei tissue damage ovei a wide aiea, while the power density biought to 
bear upon a bladdei calculus at an estimated depth of 6 cm would be negligible 

The possibility of a dnect application of ultrasonic eneigy to a bladder calculus 
tluough an instrument like the cystoscope has been piesented to American 
Cystoscope Makers, Inc The pioblems connected with maintaining contact 
between the calculus and the ciystal have been explored with Mi Frederick J 
Wallace and Dr Ch tries Spaeth Investigations along these lines are continuing 
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Mulvaney 27 reports on “button” type applicators, while Lamport and Newman 28 
report on “ultrasonic drilling” of ureteral calculi in cadaver experiments. 

SUMMARY AND CONCLUSION 

The effects of ultrasonic energy on calculi which form in the human body, 
specifically urinary tract and gallbladder calculi, have been investigated. 

Apparatus is now available for controlled experimentation using electron tube 
oscillators of varying frequencies as generators and quartz or ceramic piezo¬ 
electric crystals of varying frequencies and shapes as transducers. An oil or water 
coupling is necessary between transducer head and work in order to achieve 
efficient transfer of energy, since ultrasonic waves will not progress through 
air. 

By the proper application of ultrasonic energy to urinary and biliary calculi, 
changes tending toward disintegration have been achieved in the majority of 
instances. These changes appear to consist of a rearrangement of particle con¬ 
stituents so that the calculus is more easily crumbled than before treatment. All 
stones, however, were not equally affected, and a few were actually resistant to 
change, within the limits of our equipment. The lower frequencies from 250 to 
500 kilocycles, with a power density of 3.5 to 5 watts/sq. cm. and an exposure 
time of 5 minutes, gave the best results in situ. 

Ultrasonic treatment of calculi by the application of the energy source at the 
surface of the body seems impractical because, even with a focused crystal, the 
power required to penetrate from the surface to the calculus-containing organs 
and to impress an adequate power dosage on the stone would certainly be lethal 
to intervening tissues and organs. 

The application of this modality through an instrument like a cystoscope re¬ 
quires a small, rugged crystal as the energy source. This is not presently available. 
It is hoped that further experimentation will overcome this and other problems 
in the application of ultrasonic energy to urinary and biliary calculi in the body. 

Deep appreciation due Mr. H. H. F., who prefers to remain anonymous but 
whose scientific interest and financial support have assured future work in this 
project, and to Dr. Victor F. Marshall, of the New York Hospital-Cornell Center, 
for his constant stimulation. 

1/fO East 54th St., New York 22, N. Y. 

27 Mulvaney, W. P.: Attempted disintegration of calculi by ultrasonic vibrations. J. 
Urol., 70: 704, 1953. 

Lamport, H. and Newman, H. F.: Critical appraisal of methods for disruption and 
extraction of urinarv calculi, especially with ultrasound. Yale J. Biol. & Med., 27: 395, 
1955. 
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A MODIFIED CATHETER FOR THE DRAINAGE OF CUTANEOUS 
URETEROSTOMY 

GI OliGE J BULKLEY 

Management of the patient with cutaneous uieteiostomy is often complicated 
by the tendemy of stenosis to occur at the stoma This fiequently lequnes an 
indwelling cathetei foi collection of mine and maintainance of an adequate skin 
opening The cathetei in the uietei is also apt to cause complications due to 
infection, leakage and alkaline enciustation oi stone foimation 
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Duiing the past few ycais we have had nndei oui caie a patient upon whom 
we peifoimed a total cystectomy and hilateial cutaneous meteiostomy Dianuge 
of the metcis by cathetei was iie\ci satisfactoiy because of leikage of uime 
aiound men a laige cathetei and because of iecuneiit encrustation and stone 
foimation on the catheteis in spite of imeful management Drainage by the 

Read it annual meeting of Xortli Central Section of Americin Urologtcil Woci ition, 
Chicago, Ill September 20 Octobei 1, lOio 

, S75 



876 


GEORGE J. BULKLEY 


Singer cup cemented to the skin was accompanied by persistent stenosis of the 
ureteral opening requiring dilatation at weekly intervals to maintain adequate 
drainage. 

To combine the advantages of a short indwelling catheter for maintaining an 
adequate skin opening with a water-tight cemented skin cup, we devised a poly¬ 
vinyl catheter with a flange (fig. 1, .4). The flange is approximately 134 cm. in 
diameter and is welded onto the end of a polyvinyl catheter 12 to 18F. The 
catheter is cut to desired length, usually 2 to 4 inches, in order to prevent stric¬ 
ture formation of the distal ureter. The catheter is introduced into the ureter so 
that the flange is flush with the skin and the cup then cemented to the skin 
around the flange in the usual manner (fig. 1, B). When the cup is changed, 
the catheter is removed and cleaned. 

This method has now been used more than 2 years by our patient and has 
proved far superior to all methods previously tried. The apparatus is changed at 
intervals of about two weeks and is handled entirely by the patient without 
difficulty or complications. 

720 N. Michigan Ave., Chicago 11, III. 
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A SIMPLIFIED BLADDER SCOOP 

JOSLPH H MI-ION 

/ rum the Utuluijic Scnue, Lynn and Union Hospitals, Lynn, Mass 

Most mologists frequently luxe wished foi a simple mstiument to ictiiece a 
biopsy, a small calculus oi an elusixe piece of lcsected piostate Iiom the bladdei 
Existing flexible longeuis and small hthotntes luxe sometimes pi oxen difficult 
to manipulate On occasion, attempts to giasp a pea-sized stone spiead the 
jaws of the mstiument sufficiently to tiaumatize the uretlna on withdiawal 
Fuitheimoie, adequate visualization is sometimes difficult, especially with the 
lithotuto 

The following simple mstiument has been dexised to msuic easy lemoxal of 
the afoiementioned specimens Using an oidmaiv icsectoscopc electiode as a 
model, the cutting loop has been leplaced bv a stainless steel scoop, and the 



g 




Tig 1 

aims leading flom the scoop lonsideiabiy strengthened The lesultant “scoop” 
has exactly the same dimensions, m oidci that it may easily be substituted m 
the lescctoscope woihmg element, and it engages the specimen xeiy simply and 
diawx it into the sheath, withdiawmg the woikmg element bungs the specimen 
smoothlj out tlnough the sheath The forobhijne telescope affoids the same 
ummpaiied xision as is picsent duimg piostatie lesection and this m itself is ol 
tiemendous advantage 

I luxe used this stoop lepeatedly foi lemoxmg lcsected poitions ut hi aider 
tumoi, foi xanous lalculi up to the size of a pea, letamecl hits of piostatie tissue, 
and fragments of calculi aftei tiushmg with othei mstumicuts Its smooth edge 
lus also been xeiy satisfactoiy m lemoxmg adheient slough oi iibimous mateual 
I am indebted to C R Baid Inc and the Giecnwald Company foi following 
my design in the mamifactuie of this instrument V modification is being pu¬ 
pated in which the scoop is tuned mu aid at the lowei edge enabling a 
bettei engaging effect Figuie 1 shows the eutuescoop audeulaigementsof the 
head flom diffeient angles 
12 Kimball Itoail, Lynn, Mass 
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A NEW TIMBERLAKE OBTURATOR ATTACHMENT FOR 
PASSAGE OF RESECTOSCOPE UNDER ADVERSE 
CONDITIONS 

SIDNEY P. HURWITZ a.vd EDWARD li. JACOBSON 

Urethral dilatation prior to transurethral surgeiy is usually an uneventful 
procedure. Occasionally, one encounters an obstruction to the passage of the 
van Buren sound due to a false passage, stricture, fold of mucosa, or an un¬ 
usually large prostatic median lobe. Further manipulation in attempting to by¬ 
pass the obstruction often leads to undue trauma to the urethral mucosa and 
corpus spongiosum with associated chills and fever. 



Fig. 1 


If the obstruction becomes nonpassable, one must resort to perineal urethrot¬ 
omy or suprapubic surgery. This necessitates an explanation to the patient, who 
psychologically has been prepared for an uneventful procedure. 

In order to overcome this occasional complication we have developed a new 
technique for urethral dilatation, and have devised an attachment for the Timber- 
lake obturator which allows for the easy passage of the resectoscope sheath. 

The technique is as follows: 

Should the slightest obstruction be encountered along the course of the urethra, 
the sound is immediately removed and a No. 14 or 16 straight rubber catheter 
passed into the bladder. Regular van Buren sounds are then forcibly fitted into 
the flared end of the catheter and passed into the bladder, the catheter acting 
similar to a filiform guide (fig. 1). 

Increasing caliber sounds are then passed up to a 30F or 32F-—the catheter 
always remaining fixed to the sound. As a precautionary measure, a silk suture 

Read at annual meeting of North Central Section of American Urological Association, 
Chicago, Ill. September 29-Oetober 1, 1955 
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may be attached to the end of the catheter for its withdrawal hi case of accidental 
detachment. 

After dilatation of the uzethia is accomplished, the Baled end of the catheter 
is cut off and its lumen fitted on to the new Timberlake attachment (fit's. 2 
and 3). 

The lesectoscope sheath is now icady to be introduced, again using the catheter 
as a filiform guide. Once the sheath is in place, the obtuiator with the attached 
catheter is easily removed fiom the lumen of the sheath. 
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HURWITZ AND JACOBSON 



Fig. 4 


This new attachment has been primarily designed for use along with the 
“catheter-sound dilatation technique.” If one is unable to pass a catheter, but 
can introduce a filiform, dilatation may be carried out with Le Fort sounds. 
Female filiforms will fit the attachment (fig. 4, A), whereas male filiforms will 
fit directly into the tip of the obturator (fig. 4, B ). 

With the use of this technique and new removable Timberlake obturator at¬ 
tachment, we have overcome unnecessary trauma to the urethra and reduced 
the incidence of perineal urethrotomy and suprapubic intervention in our 
practice. 

CONCLUSION 

A new technique for urethral dilatation, and a new removable attachment 
for the Timberlake obturator which allows for the easy passage of the resecto- 
scope sheath under adverse conditions have been presented. 

We are grateful to Mr. Stephenson of the Greenwald Co., Gary, Indiana for 
his co-operation in fabricating the new attachment. 

606 TF. Wisconsin Ave., Milwaukee 3, TFzs. 
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Haf grams’ 
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FOR EFFECTIVE LONG-TERM MAN¬ 
AGEMENT OF CHRONIC URINARY 
TRACT INFECTIONS 

Mandelamine is effective, safe and spe¬ 
cific in prophylaxis and treatment, even 
when used for prolonged periods. It 
sustains the patient in comfort by act¬ 
ing against both gram-positive and 
gram-negative organisms. 


Supplied: Mandelamine Haf- 
grams—0.5 Gm. (VA gr.) each, 
enteric-coated tablets, the new 
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Approved Instruments for Suprapubic Prostatectomy 
with primary closure of the bladder by an 
original method of Prof-Dr, Theodore Hryntschak 


9001 

Hryntschak Three 
Bladed Bladder Retrac¬ 
tor, complete with Light, 
Rubber Cable and 5 Ex¬ 
tra Lamps 

9002 

Hryntschak Bladder 
Grasp Forceps (Mouse- 
Toothed Clamp) 

9003 

Hryntschak Suction 
Tube 

9004 

Harris Suction Tube 

9005 

Hryntschak Boomerang 
Needle Holder 

9005-NS 

Needle for above, small 
size 

9005-NL 
Needle for above, large 
size 

9006 

Hryntschak Suture 
Holder for Boomerang 
Needle 

2024 

Hryntschak Catheter, 30 
cc Balloon, Fr. 24 



You are United 
lo lisil Booth 20 
to see the Hryntschak 
instruments and the 
complete line of Rusch* 
urological catheters 

*TM WILLY RUESCH. KG - 
WEST GERMANY 



The technique of suprapubic transvesical prostato-adenomec¬ 
tomy with suture-hemostasis at the prostatic fossa and with in¬ 
verting purse-string primary closure of the bladder is described 
in Suprapubic Prostatectomy by Prof. Dr. Hryntschak as 
translated by Dr. Noble S. R. Maluf and published by Charles 
C Thomas. 

Metro Medical DISTRIBUTORS, INC. 

794 LINCOLN PLACE . BROOKLYN 17, N. Y. 
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Clinical (rials on MIQKON show (hat 
untoward side reactions occur in 
less than 12 % of the cases. 1 

l. Nicolai, C. H : MJOKON, 

A Preliminary Clinical Report 
/ on a New Intravenous 

' / -''"V. Urographic Medium, 

f f * t ss>j J Missouri Medicine, 52:703 
ii (Sept, 1955). 
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mokers of UROKON^ 


UROKON SODIUM Sterile Solut.on 
is ovoiloble in three different concentrations... 
UROKON 30%, UROKON 50% (Stondord) ond 
UROKON 70% {Concentrated). 

The specific techniques for which one or more 
concentrations of UROKON ore widely accepted include: 



Urofcon Sodium 
Brand cl Sodium Acelruoale 


INTRAVENOUS UROGRAPHY, RETROGRADE PYELOGRAPHY, 
CHOLANGIOGRAPHY, ANGIOCARDIOGRAPHY, TRANSLUMBAR 
ARTERIOGRAPHY ond NEPHROGRAPHY. 


Mallinckrodt Chemical Works 

Second & SfaUinckrodt Streetg, St. Louis 7, Mo. * 72 Gold Street, Neio York S, N. Y» 
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♦Trademark 



THE JOURNAL OF UROLOGY 


in prostatic carcinoma 

STILPHOSTROL’ 

Diethylstilbestrol Diphosphate, Ames 

"...benefits an appreciable percentage...after 
other estrogens have failed"' - 

Stilphostrol is a much better tolerated estrogen 
for the treatment of advanced prostatic carcinoma, 
particularly in those patients refractory to other 
estrogens. Although Stilphostrol has approxi- 
___ mately the same estrogenic potency as 
’ unphosphorylated diethylstilbestrol, 

clinical experience shows that 
it can be given /in much 
larger doses because 
of a greatly 
reduced incidence 
of side effects. 



Packaging: Stilphostrol is available 
in 5 cc. ampuls, each containing 0.25 Gm. of 
diethylstilbestrol diphosphate in solution as its 
* sodium salt; boxes of 20 ampuls. 



*Flocks, R. H.; Marberger, H.; Begley, B. J., 
and Prendergast, L. J.: J. Urol. 74:549, 1955. 
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CLORPACTIN WCS-90® 


brand of monoxychlorosene 
BACTERICIDE • FUNGICIDE • VIRUCIDE • SPORICIDE 
NON-TOXIC • NON-IRRITATING • NON-ALLERGENIC 

in use concentrations 

Available in boxes containing 5-2gm bottles 
(each bottle sufficient to prepare one quart of solution). 

1 O' Conor,^Vincent J.; Clorpactin WCS-90 in 2 lattimer, John K. and Spirito, A. L; Clorpactin 
the treatment of interstitial cystitis. Quarterly for Tuberculous Cystitis. Journal of Urology, Vol. 
Bulletin Northwestern Univ. Med. School, Chic., 73, June, '55. 

1955, Vol. 29, No. 4, Page 392, Winter Quarter. 

Literature and samples available upon request 
on your prescription blank or letterhead 

GUARDIAN CHEMICAL CORP. 

38-15 30th St., Long Island City, N. Y. • Dept. J3 
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"Urological Instruments." 

A new catalog. Describes the 
latest developments in 
better-made instruments. 
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“The care and handling 
of cystoscopes"... on 
illustrated, data-packed 
“do and don't" for the 
operating room nurse. 


to- get botky, 
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Makers of fine diagnostic instruments 
for over 25 years. 


• NATIONAL ELECTRIC INSTR CO , INC. 
! 92 21 Corona Ave., Elmhurst 73, N, Y, 

• Please send catalog and nurse's booklet. 
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High solubility of 
" Thiosulfir 
insures prompt 
bacteriostatic 
concentrations at 
site of urinary 
tract infections 




AYERST LABORATORIES „ 

New York, N.Y. • Montreal, Canada £ 
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Slow 

I SODIUM 



HJZ diet is 
indicated* 


MountainValley Water 

Naturally pure Mountain 
Valley Mineral Water, with a stable 
sodium content of only 2.8 per million 
parts, is a highly palatable 
recommended replacement for 
ordinary water. 

• Cole, s. L. 
JAMA pg. 19-20 
May 17, 1949 

write for illustrated clinical data 

MountainValley Water 

DISTRIBUTORS IN PRINCIPAL CITIES 


ntOM 

i HOT SPRINGS 

ARK AMS AS 

MOUNTAIN VALLEY MINERAL WATER 
Hot Springs, Arkansas 
Please send your latest data on clinical 
use of Mountain Valley Water. 
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Against Pathogen & Pain 

_in urinary tract inf ect ions_ 

__Azo Gantrisirucoinbines_the_ single,-soluble- 

sulfonamide, Gantrisin, with a time-tested 
urinary analgesic - in a single tablet. 

’Prompt relief"of~pain~and other discomfort is" 

provided together with the wide-spectrum_ 

antibacterial effectiveness of Gantrisin which 
achieves' both' high urinary" and’ plasma" levels *so 
important in both ascending and descending 
urinary tract infections. 

Each Azo Gantrisin tablet contains 0.5 Ca Gantrisin'Roche 1 plus 50 as — 
pnenylazo-dlamlno-pyridlne HC1. Gantrisin® - brand of sulfisoxazole 



"Original Research la" Medicine and Chenistry 
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a sound night’s sleep 
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NEW BARD DISPOZ-A-BAG® 


Lightweight Disposable Urine Bag for Use by 
Ambulant Hospital Patient with Indwelling 
Catheter Avoids Danger of Ascending Infection 


Lighlweight plastic leg bag eliminates 
inconvenient jugs or bottles and offensive 
odors. Weighs less than 1 ounce. Has ad¬ 
justable rubber leg straps. 

Beturn flow prevented by flutter valve, 
even when patient is sitting or reclining. 
Avoids danger of ascending infection. 
Easily emptied from bottom outlet. 

Comes sterile ready for use, in individ¬ 


ual package. Complete with built-in 
adapters to fit catheters or tubes. 

Saves nurses from disagreeable work of 
emptying urine receptacles and cleaning 
and deodorizing bottles, connectors and 
tubing. 

Inexpensive and gladly paid for by pa¬ 
tient when charged to account. May be 
worn home by patient or discarded. 


C. R. BARD, INC. SUMMIT, NEW JER 
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SEEDS 



OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation The Comoosite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends. In this type of seed, illustrated here highly magnified, Radon 
is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us. Inquire and order by 
mail, or preferably by telegraph, reversing charges. 


THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone IVIU 3-8636 NEW YORK 17, N. Y. 


A new approach to old problems ... 

PUBLIC RELATIONS 
In Medical Practice 

By James E. Bryan 

293 pages $5.00 

Penetrating, practical, readable analysis of the need for public relations 
in medicine and the answers to the need. Covers the doctor in relation to 
his patients, his colleagues, his hospital, his medical society, his community, 
his payment plans, his office and staff, himself. The author proves that public 
relations in medicine is not ballyhoo but a practical, sincere method of conduct 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
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single 

sulfonamide 
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urinary tract 
infections 


direct/'effective 

Brand of sulfamethizole 


greater solubility 
means rapid 
action with 
minimum side effects 
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instant, deep anesthesia 
of accessible mucous membranes 



XYLOCAIIM E® JELLY As m A 

(Brand of tidocoino*) 


l _1 


a new form of the widely accepted injectable 
Xylocaine Hydrochloride 

• Provides more effective anesthesia of longer 
duration than any comparable preparation used in the 
genito-urinary tract, ear, nose and throat, 

• Establishes immediate, intimate and prolonged 

contact with mucous membranes due to the low surface tension 
and high viscosity of its watet-miscihle hase. 

• Effectively lubricates for easier instrumentation. 

• Nonstaining ... easily removed with water... 
nonsensitizing and nonirritating. 

Xylocaine Jelly contain* 2% Xylocaine Hydrochloride in a sterile aqueous 
jelly adjusted to suitable viscous consistency with carboxymethylcellulose. 
Supplied in collapsible tubes which deliver at least 30 cc. 

A detachable applicator cone and a key for expressing contents 
are included in each package. 
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•U.S. Potent Ho 2.441.498 
Xylocotne Jetty it now mode available of the 
request of many physicians, surgeons, and 
anesthesiologists who routinely use Xylocaine Solution. 


AST HA Pharmaceutical Products, Inc., Worcester 6, Mass., U.S.A. 
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Completely new 3rd edition! 


CLINICAL UROLOGY 

By Oswald S. Lowsley, M.D. and Thomas J. Kirwin, M.D. 
2 vols., 1200 pp., 600 figs.. Index, $32.50 

Illustrated by William P. Didusch 


From subject matter to format the 
new edition of Clinical Urology is 
almost a new book. Hundreds of new il- 
ustrations by the great urologic artist 
William P. Didusch, complete revision of 
existing material and the addition of 
much new subject matter make the new 
edition of this important work truly new. 
Even the pages have been rearranged 
into three columns and enlarged for easier 
readability. 

Among important new or revised 
sections are those on cancer of the pros- 
tlate gland and of the bladder, retropubic 


prostatectomy, methods of diverting the 
urinary stream and total cystectomy, the 
treatment of anuria (including the use of 
the artificial kidney), endocrinology in 
relation to the urogenital tract, and 
chemotherapy and antibiotics in urologic 
practice. 

Of value not only as a textbook for 
students, internes and residents, this 
work also benefits the practicing urolo¬ 
gist and the general surgeon. The excel¬ 
lent illustrations make Clinical Urol¬ 
ogy also an atlas of urologic pathology 
and surgical technic. 


THE WILLIAMS & WILKINS COMPANY 

Ml. Royal and Guilford Avenues Baltimore 2, Maryland 

Please send Lowsley & Kirwin, 3rd ed. on approval. I enclose full payment to save postage and 
handling charges. 

NAME___ 

ADDRESS------ 
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Radon 

When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our radon implants are ALL 
GOLD—24 Karat—and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 




Prices and Literature on Request. 

RADIUM CHEMICAL COMPANY • Inc. 

l6l East 42nd Street, New York 17, N. Y. 


Non slip 
bed rail hook, 
and handle 1 


Carrier holds 'I 
empty 1-liter 
intravenous 
bottles 


Open basket" 
construction 
Drainage 
quality and 
quantity can 
be seen at" 
all times 

Open* style 
non tip base 


AMBUTAINER 

Dram Cap 
Double * Van fed 



AMBULANTERN 
Basket Model 


The Basket Model Ambulantern 
is all Stainless Steel 

... at no increase in price! 

Sturdy construction yet light enough for i 
easy carrying by ambulatory patients on 
drainage. New, improved handle will no' 
slip off any bed-rail. New Improved base 
prevents tipping. Basket Model Ambu¬ 
lantern holds empty calibrated 1-litei 
intravenous bottles made by Abbott, 
Baxter, Continental, Cutter, Mac Bick 
Fenwal, and Mead Johnson. 

PRICE* (FOB New York) $6 50 each. 10% discount 
on orders of six or more. 



iPatent Applied for) 


0 . 


The Ambutainer Company 


55 West 42nd St., New York 36, N. Y. 
makers of AMBUTAINER fiBWnWU.HJUT fl 
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MAJOR ADVANTAGES: Acts directly on smooth muscle, not inac¬ 
tivated by cholinesterase, effects are reversible with atropine. 



(bethanechol chloride u s p merck) 


Prophylactic use of URECHOLINE minimizes postoperative ab¬ 
dominal distension and constipation due to atonic gastrointestinal 
musculature. Used therapeutically, improved gastrointestinal 
tone and increased peristalsis with expulsion of flatus follow oral 
administration, often within 30 minutes. In the lower bowel, 
URECHOLINE acts by stimulating the colon and sphincter, 
causing contraction of the smooth muscles of the colon and 
relaxation of the anal sphincter. 

OTHER INDICATIONS: Postoperative and postpartum urinary reten¬ 
tion, hexamethonium-induced side effects, megacolon. 

SUPPLIED: 5 mg. and 10 mg. tablets, bottles of 100; 1-ce. ampuls, 
each containing 5 mg. of URECHOLINE Chloride. 
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TEFLON Insulated CUTTING LOOPS 


Repair-Exchange—Choice of Wire or Shaft Size 
SHEATHS—CORDS—STONE BASKETS 
8-10 DAY RETURN SHIPMENTS 

3REENWALD COMPANY 26S8 DEKALB ST. GARY. INDIANA 


BASIC PHYSIOLOGY and PRACTICAL THERAPEUTICS of... 

THE BODY FLUIDS 

By J. Russell Elkinion, M.D., and T. S. Danowski, M.D. 

Emphasis on thorough understanding of laboratory methods and their clinical applications. 
600 pp. 157 figs. $10.00 

THE WILLIAMS &. WILKINS COMPANY 



CAMPBELL SUPRAPUBIC TROCAR 

Grooved to accommodate a 20 Fr. Foley bag catheter for easy insertion. 
Has a razor edge trocar tip, cannula graduated in centimeters, with red 
indicators at 5 cm. and 10 cm. from the trocar tip. Working length is 
15 cm., size, 26 French. Stainless. 

» — GU-654 Each $30.00 

^Mueller & cd__ 

330 South Honore Street 
Chicago 12, Illinois 

Rochester, Minn.* Dallas, Tex. • Houston, Tex. 
























• rapid absorption and distribu¬ 
tion to all parts of the body 

• prompt, broad-spectrum action 
against infections caused by 
gram-positive and gram-negative 
bacteria, spirochetes, certain 
large viruses and protozoa 

• minimal incidence of adverse 
reactions 

• available in a wide selection of 
convenient dosage forms for 
oral, parenteral or topical use, 
including new faster-acting, 
better-tasting TETRABON 

(brand of tetracycline) homogenized 
mixture, 125 mg. tetracycline in each 
delicious, fruit-flavored 5 cc tea¬ 
spoonful; therapeutic blood levels 
within one hour. Bottles of 2 fl. oz. 
and 1 pint, packaged ready to use. 

Tetracycline the nucleus of 

modern broad-spectrum activity, dis¬ 
covered and identified by Pfizer 
scientists 



Pfizer LARORArouES 
Division, Chas. Pfizer & Co., Inc,- 
Brooklyn 6, N. Y. 
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STERILE PACKED—The Bardic Disposable Plastic 
Drainage Tube has a sterile fluid path and is pack¬ 
aged in an individual box ready for use. 

LOWERS COST—Eliminated are the estimated costs of 
expensive rubber tubing and separate connectors. 
Each inexpensive Bardic Tube can be charged 
directly to a patient’s account. 

SAVES TIME—Eliminated also is the costly time of 
sterilizing, reconditioning and resterilizing drainage 
tubes. 

EASILY ATTACHED—Each 5-foot Bardic Drainage 
Tube has an adapter to connect one end to an 
indwelling catheter. 

UNCONTAMINATED HANDLING-A rubber closure cap 
with tab is supplied with each Bardic Drainage 
Tube to assure uncontaminated handling. 


KINKING PREVENTED—The heavy wall thickness of 
the Bardic Plastic Drainage Tube prevents kinking. 

DRAINAGE ASSURED —Two sizes of lumen are avail¬ 
able. The regular size is ample for normal drainage. 
The larger size for use where drainage might be 
impaired by blood clots. 



c. R. BARD, me. 

SUMMIT,- N. J. 

“There is No Satisfactory Substitute for Quality” 


Published monthly. Subsonption Price $6.00 per volume. Single number $1.25 
Entered as second class matter April 17, 1916 at the Post Office at Baltimore, Maryland, under the act of March 3, 1870 




new - 


Azo Gantrisin 


—Especially for -Urinary—Tr act-Infections 


Azo Gantrisin provides — in a single 

-tablet-the wide-antibacterial - - — -- 

spectrum of Gantrisin plus the local pain- 

--relieving action-of-a widely accepted- 

urinary tract analgesic. 

Advantages of Azo Gantrisin: Effective 
antibacterial concentrations in blood 
as well as urine; prompt relief of 

- local discomfort; rapid appearance of 

orange-red dye in urine also has 
--favorable psychologic-effect.- —- 

Each tablet contains 0.5 Gm 
Gantrisin 'Roche 1 plus 50 mg 
_ phenylazo-diamino-pyridine HC1. 

Hoffmann - La Roche Inc 
Nutley • N.J. 


Gantrisin®- brand of sudflsoxazole 





sjorpjtiiiife 

‘-for +w$teto 'feJ 

Noludar ’Roche* brings 
welcome rest. Not a 
barbiturate, not habit 
forming, 200 mg induces 
a sound night's sleep 
without hangover, or 50 mg 
t.i.d. provides daytime 
sedation without somnolence. 
Noludar tablets, 50 and 
200 mg; elixir, 50 mg 
per teaspoon. 

Hoffmann - La Roche Inc. 

, Nutley 10, New Jersey 
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FOR EFFECTIVE LONG-TERM MAN- Supplied: Mamlclaminc Haf- 
AGEMENT OF CHRONIC URINARY Sic uZteil&f »!e"cw 

TRACT /NFECTJONS convenient dosage form for 

.. , . . . „ f |_„ greater patient convenience, 

Mandelazmnc is effective, safe and spe- £ clter p £ icnt cooperation. 

cific in prophylaxis and treatment, even MM<tebraine i«s Cm. (3y. gr.) 

when used for prolonged periods. It each, entcric-coaicd tablets, for 

sustains the patient in comfort by act- patients who require smaller 

. . \ . . doses, or prefer taking the 

mg against both gram-positive ana smaller tablets, 
gram-negative organisms. 
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NEPERA CHEMICAL CO., INC. 
Pharmaceutical Manufacturers 
Nepera Park, Yonkers 2, N. Y. 
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New, Well Tolerated Medium 
for Excretory Urography 



DIAGNOSTIC FILMS 

in a series of 1123 patients 


nypaque 

» 1 M. cnoz 


SODIUM 

50% AoQutioil 


Write for detailed literature or consult your local 
Winthrop representative. 

LABORATORIES 
NEW YORK 18. N Y • WINDSOR. ONT. 



Hypoque sodium, brand of diatrizoole sodium (sodium 3,5 diacetomido 2,4,6 Irnodobenzoole) 
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instant, deep anesthesia 
of accessible mucous membranes 


XYL©CAIME 9 JELLY 

(Brand of lidacairte*) 



a new form of the widely accepted injectable 
Xylocaine Hydrochloride 

* Provides more effective anesthesia of longer 
duration than any comparable preparation used in the 
genito-urinary tract, ear, nose and throat. 

0 Establishes immediate, intimate and prolonged 
contact with mucous membranes due to the low surface tension 
and high viscosity of its water-miscible base. 

° Effectively lubricates for easier instrumentation. 



• Nonstaining ... easily removed with water... 
nonsensitizing and nonirritating. 

Xylocaine Jelly contains 2% Xylocaine Hydrochloride in a sterile aqueous 
jelly adjusted to suitable viscous consistency with carboxymethylcellulose. 

Supplied in collapsible tubes which deliver at least 30 cc. 

A detachable applicator cone and a key for expressing contents 
are included in each package. 


/ i 

/ / /} - 


J 
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" i 


r / 




•/ 
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*U.S. patent No. 2,441.493 

Xylocaine Jelly is now made available at the 
request of mony physiclons, surgeons, and 
anesthesiologists who routinely use Xylocaine Solution. 


ASTI t A Pharmaceutical Products, Inc., Worcester 6, Mass., U.S.A. 
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promptly relieves spasm and gets him back in the game 


MAJOR ADVANTAGES: Relieves spasm in 3 minutes. 1 Acts directly 
on smooth muscle. Non-narcotic. Nontoxic. 




Depropanex dramatically relieves pain of ure¬ 
teral and renal colic “There can be no question 
of the beneficial effect of the drug in lessen¬ 
ing or abolishing pain ” 2 Useful, too, in biliary 
colic 

Within three minutes, Depropanex relieves 
spasm—not by dulling the senses, but by direct 
action on the smooth muscle It is therefore es¬ 
pecially valuable after cystoscopy and other 
urologic procedures In abdominal surgery, 

Depropanex makes possible an “easier, more 
pain-free recovery ” 3 

(In writing to advertisers, please mention the journal—it' 


Supplied 10-cc and 30-cc rubber-capped vials 
Dosage schedules in package circular 

REFERENCES 1 South M J 31 233 1938 2 I Urol 51 137 
1944 3 Minnesota Med 33 103 1950 



Philadelphia 1, Pa. 
DIVISION OF MERCK L CO, INC. 
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in prostatic carcinoma 

STILPHOSTROE 

Diethylstilbestrol Diphosphate, Ames 


"...benefits an appreciable percentage...after 
other estrogens have failed"' 




Stilphostrol is a much better tolerated estrogen 
for the treatment of advanced prostatic carcinoma, 
particularly in those patients refractory to other 
estrogens. Although Stilphostrol has approxi- 
mately the same estrogenic potency as 
unphosphorylated diethylstilbestrol, 
clinical experience shows that 
it can be given in much 
larger doses because 
of a greatly 
: reduced incidence 

' j of side effects. 




Packaging: Stilphostrol is available 
in 5 cc. ampuls, each containing 0.25 Gm. of 
diethylstilbestrol diphosphate in solution as its 
'• sodium salt; boxes of 20 ampuls. 

• *Flocks, R. H ; Marberger, H.; Begley, B. J., 
r and Prendergast, L J.- J. Urol. 74:549, 1955. 




AMES COMPANY, INC. 

ELKHART, INDIANA 
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ELKOSIN® (sulfisomidlne CIBA) 


C I B A Summit, N. J. 
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on 

/o o/’ patients 
free from trichomoniasis 
in one menstrual cycle 


This receptionist’s symptoms of local itch¬ 
ing and burning are gone, due to her doc¬ 
tor’s thorough powder insufflation and her 
own use of suppositories at home. 

® many cases refractory to previous therapies 
responded toTmcoFunON combined therapy 
in 4 clinical studies of 108 patients * Cure 
rate was 89.97°. Recurrences were few 

• advantages; contains a specific, trichomon- 
acidal nitrofuran. Kills many secondary in¬ 
vaders but permits essential Doderlein’s 
bacillus to exist. Effective in blood, pus and 
vaginal debris 

o office treatment: insufflate Tkicofuhon 
Powder twice the first week and once a week 
thereafter 

° /tome treatment: first week—the patient in¬ 
serts one Tricofuuon Suppository each 
morning and one each night at bedtime. 
Thereafter: one a day—a second if needed— 
to maintain trichomonacidal action 

Suppodtoric* contain 0 Furoxonc® (brand of furazolidone) la a 
*atcr*mtsclbte base Hermetically sealed in green foil. Box of 12. 
Powder contains 0 Furoxonc In watcr-mlscible base composed of lac¬ 
tose* dextrose and citric add. Bottle of 30 Cm. 

•Personal Communication* to Medical Department, Eaton Laboratories. 
Detailed Information available on request 




HURON 

VAGINAL SUPP0SIT0RIE- AND POWDER 


EATON LABORATORIES, Norwich, N.Y. «.*0" 

O 


NITROFURANS 


a new class o antimicrobials 
neither antibifllw nor sulfas 


(In writing to advertisers, please mention the journal—it helps.) 



THE JOURNAL OF UROLOGY 15 



(ch!orotrianisene) 


The exclusive oral , fat-storecl estrogen 
“...a distinct step forward in 
the endocrine therapy 
of carcinoma of the prostate.” 1 

1. Carroll, G., and Brennan, R.V.: J.A.M.A. 157:581-3, 1955. 



effective is TACE in produc¬ 
ing a longer survival lime? 

TACE alone has produced a 
three-year survival rate of 
70%; TACE plus orchiectomy 
has given an 80% survival 
rate. 1 This is substantially 
superior to other estrogens. 4 



effect does TACE have on the 
adrenals and pituitary? 

Large dosages given over a 
long period of time in labora¬ 
tory animals, produced mini¬ 
mal adrenal enlargement and 
no significant pituitary en¬ 
largement. A recent clinical 


report stated: .. failure to 

cause enlargement of the ad¬ 
renal and pituitary glands ” 1 
as one of the five advantages 
TACE has over other estro¬ 
gens, natural or synthetic . 3 


WHY 

is fat-storage an advantage? 


The major advantage, from 
the clinical point of view, is 
longer duration of action. 
TACE is released gradually 
and evenly from its fat depots, 
preventing gross variations in 
estrogenic stimulation. 2 


does TACE stand in the prob¬ 
lem of estrogen side effects? 


TACE stands practically alone 
—it causes virtually no side 
effects such as nausea, vom¬ 
iting, anorexia, or edema . 1 

Dosage: 1 or 2 tace capsules 
(12-24 nig.) daily has been 
found effective in the pallia¬ 
tive treatment of prostatic 
carcinoma. 

1 Carroll, G , and Brennan, R V.: J.A.M A. 
157.501-3.1955. 2 Woodhull.R B.- Obst & 
Gynec 3 201-3,1953 3. Lynch, K M , Jr.* J. 
Urology 73 619 26, 1955 4. O'Connor, V.J , 
and SoVol, J K. Quart. Bull. Northwestern 
Unlv M. School 26 161 2, 1952. 

TACE® 

THE WM, S. MERRELL COMPANY 
New York • cincwrcATI • St. Tbonua, Ont. 



Another exclusive product 
of original Merr ell research 
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P„ W’MJa: • •• 


MOW- LIGHT INSURANCE! 

H you have had the experience o{ a lighting battery failure during a cystoscopy 
or resection, you will especially appreciate our newly developed 7100* battery. 

This National battery is rechargeable_can be maintained at 4V. peak-power 

... puts an end to avoidable, embarrassing lighting failures. A visual indicator shows 
at a glance the amount of available service. A built-in clear reading voltmeter gives 
you accurate control for longer bulb life. Also built in is a short circuit buzzer that 
instantly signals a defective cord or instrument. It uses no dry cells with the disadvantage 
of uncertain age. Instead the 7100 battery with built-in charger serves continuously just 
like your reliable car battery and with no expense other than the trifling cost of an 
occasional overnight charging. 

It is ground-free, shock-proof and non-spillable. Storage cells last years, can be 
economically replaced. The handsome molded case is sturdy, with tough, scratch-proof 
exterior. Tight gripping spring action terminals accept all makes of cord tips. 

This new efficient lighting battery gives you real light insurance. And it will pay 
for itself quickly because of low maintenance. 

It is now available through some National surgical supply dealers. To avoid any 
disappointing delay we invite you to order promptly. It has already been demonstrated, 
wherever shown ... this battery is wanted on sight. 

Price is Moderate For A.C., 110V., 50-60 cycles only. 

•htent pendms Ut Approved 

NATIONAL. ELECTRIC INSTRUMENT CO., INC. elmhurst 73, N. Y. 
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specific ... 

only androgens offer 
such dramatic relief 
in these conditions 


ORETON 


an androgen of choice 


male climacteric 

The annoying symptoms of neivousness, fatig¬ 
ability, depiession, insomnia, flushes, sweating 
and palpitation chaiactenstie of this syndiome 
leadily lespond to adequate andiogen theiapy 
with ORETON Relief is so diamatic and con¬ 
stant that Oreton may be used as a theiapeutic 
test foi the piesence of the male chmacteiie 

hypogonadism 

Pumary 01 secondaiy hypogonadism both le- 
spond lapidly to adequate andiogen theiapy, 
with impioved mental outlook plus mcieased 
libido and potency 

packaging 

Oreton Propionate in oil for intramuscular injection 
Available in 1 cc ampuls containing 25 mg per cc, 
boxes of G and 50, and 10 cc multiple dose vials con 
taming 25, 50 and 100 mg per cc, boxes of 1 and 6 
Oreton Methyl Tablets, 10 mg, bottles of 30, 100 and 
500 tablets, 25 mg , bottles of 15 and 100 tablets 
Oreton Methyl Buccal Tablets, 10 mg, bottles of 30 and 
100 tablets 

ORETON© Propionate brand of Testosterone Propionate U S P 
Oreton Methyl brand of Mcthyltestosteronc U S P 
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htmdming ... AMBUTAINER S 
lete Urinary Drainage Set 


fo fit empty intravenous and one gallon 
bottles for drainage receptacles, 

© READY TO USE • STERILE PACKED 
NOTHING TO ASSEMBLE • ALL PLASTIC 


/,v. 






As shown at the 


American Urological Association 
Convention in Boston 



Plastic One-Piece screw-on xx'-. 
AMBUTAINER Drain Cap ; 

(double-vented) (A 



-v 


one ute^j 


Tapered Plastic 
Connector 9/32" l.D. 


Less than 12 
12 to 1 gross 
More than gross 


$1.00 each 
.90 each 
.80 each 


AM prices F.O.B. Buffalo, N. Y. Prices subject to change without notice. 

For Economy and Convenience — 

AMBUTAINER URINARY DRAINAGE SETS 

Available in Three T ypes 
Type A —for Abbott bottles 

Type B— -for Baxter, Continental, Mac Bick Fenwal, Mead Johnson bottles 
Type G —for Cutter and gallon bottles 

Order direct or through your Hospital Supply Dealer. Please specify type. 


M 


file Ambutainer Company 

55 West 42nd St., New York 36, N. Y. 

** of AMBUTAINER 


[double-vented) Drain Caps 
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A SODIUM 


(krirfieU^fyw/iuAvv j (4^0^-^ intravenous urography 

~/lhjh ojba&fy ~fo X-/iays 
'-kuj 4id& MaStioitL— 

Clinical trials on MIOKON show that 
untoward side reactions occur in 
less than 12% of the cases. 1 
'‘55^. I Nicolai, C H MIOKON, 

A Preliminary Clinical Report 
/ on a New Intravenous 

Urographic Medium, 

t / l * <y , ‘v c _ | Missouri Medicine 52 703 

I a' (Sept, 1955) 


M olon Sod urn Stand of Sod vm 0 protr zoate 


MIOKON is produced by 


me 


makers of UROKON' 


UROKON SODIUM Sterile Solution 
is ova lable in three different concentrations 
UROKON 30V., UROKON 50% (Stondard) and 
UROKON 70% (Concentrated) 

The specific techn ques for wh ch one or more 
concentrations of UROKON are widely accepted include 



Urokon Sod urn 
Brand of Sod vm Aeel loata 


INTRAVENOUS UROGRAPHY, RETROGRADE PYELOGRAPHY, 
CHOLANGIOGRAPHY, ANGIOCARDIOGRAPHY, TRANSLUMBAR 
ARTERIOGRAPHY and NEPHROGRAPHY. 


Mallinckrodt Chemical Works 

Second £, Mallinckrodt Streets, St Louio 7, Mo • 72 Gold Street, New York 8, N Y, 

CHICAGO * CINCINNATI » CLEVELAND . DETROIT • LOS ANGELES ■ PHILADELPHIA • SAN FRANCISCO 
IN CANADA MALLINCKRODT CHEMICAL WORKS LIMITED . MONTREAL » TORONTO 


•Trademark 
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High solubility of 
" Thiosulfil " 
insures prompt 
bacteriostatic 
concentrations at 
site of urinary 
tract infections 


direct l effective 


Brand of sulfamethizole 



AYERST LABORATORIES 
New York, N.Y. . Montreal, Canaoa £ 



i 

Because 

be discouraged. * W \ H . 

i •wjsaff—* 




E. S. Miller Laboratories, Inc. 

Post Office Box 2302, Terminal Annex 
Los Angeles 54, California 


SERVING THE MEDICAL PROFESSION SINCE NINETEEN TWENTY-THREE 
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AUTOMATIC PERCOLATOR 

a time-saving unit by c%C.</H,J. 


The Doss Automatic Percolator provides for the con¬ 
stant flow of an irrigating solution, with minimum at¬ 
tention during use. An electric pump (115 volt, 60 cycle 
A.C.) inside the cabinet builds up air pressure in the 
storage bottle, forcing the solution into the percolator 
bottle at the top of the unit. When this is filled, a Wey- 
rauch valve stops the flow of water, causing air pressure 
in the bottle to increase until it reaches 3 /i to 4 pounds, 
when a pressure-sensitive switch stops the pump. 

As the irrigating solution flows to the patient, lower¬ 
ing the level in the percolator bottle, the valve opens 
to admit more solution. This, in turn, reduces the air 
pressure in the storage bottle, and the pump starts 
automatically. 

Flow from the percolator bottle to the patient may be 
adjusted to the rate desired; and the irrigating solution 
supply can be replenished as needed. 

The cabinet also contains a unit for 
three dry-cell batteries, which pro- 
vide a shockproof cystoscopic and 
diagnostic light source. Receptacles 



«IM»M MCCIUTM 

amiucm ercrn&con. huus ii 

*CT TOM 



Control panel for percolator unit and light source. 






Your dealer will be glad to demon¬ 
strate this unit, or complete in¬ 
formation will be sent on request. 


on the front panel fit the tips of any 
instrument using Cat. No. 72 Con¬ 
ducting Cord. Current is controlled 
by a combination sw'itch and rheostat 
with voltmeter, a pilot light to show 
when current is on, and a buzzer to 
indicate overload or short circuit. 


ESTABLISHED IN 1900 


FREDERICK J. WALLACE, President 


dhne/ikan Cystoscojie iftbke/isjnc. 


BY REINHOLD WAPPLER 1241 LAFAYETTE AVENUE 
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first Woven Ureteral Catheters 
/ manufactured in this country 

first in convenience and efficiency 

To the flawless performance of A.C.M.I. nylon woven catheters Is added 
the extra convenience of instant recognition of size —by identifying 
the number of circular color bands at the proximal end...and instant 
location of the 25 cm. marking by a circular band of the same color. 
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... with Distinctive 

COLOR BANDS 

1 Instant Recognition of Size— by counting number 
of circular bands at end of catheter. 

2 Instant Determination of Length of 

Catheter Passed —by markings at 1 cm. and 5 cm. 
intervals, and special color marking at 25 cm. 4 


Other A.C.M.I. features include precision-woven eyes of proper shape 
and proportion, precision-size for constant, rapid drainage, and pre¬ 
cision-smooth symmetry from end to end. Available in X-ray and non- 
X-ray types with variety of tips to meet ail requirements and preferences. 
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UROLOCIDE 


a new , powerful bactericide ... 


Available in pure crystal form in package* 
of 3.8 Cm. sufficient to make 1 gallon 
of 1:1000 solution or tincture; alto: 

Tincture ....1:500 ) 

Tincture .1:1000 >?“: a 1 ,,d .. 1 

Aqueous Solution..1:1000 ) * * ° C * 



. Urolocide—a new non-toxic quaternary 
/ ammonium compound of unprecedented 

bactericidal efficiency—marks an important 
step forward towards the realization of 
the surgeon’s dream of optimum antisepsis... 
Urolocide is an all-purpose disinfectant containing 
no phenolic, mercuric or other corrosive 
ingredient, yet it is rapidly bactericidal and 
fungicidal-in highest dilutions—against a wide 
range of commonly occurring pathogens (both 
gram-positive and gram-negative). Urolocide 
possesses extraordinary detergent and penetrating 
properties and is non-irritating to human tissues. 

It is odorless, colorless, non-staining and 
water-soluble... Urolocide’s range of usefulness 
in major and minor surgery, obstetrics, gynecology, 
genito-urinary infections, dermatology and 
proctology is almost universal. Also, for the cold 
disinfection of instruments and for general 
hospital use, Urolocide is an equally efficient 
disinfectant... A complete descriptive brochure on 
the chemistry, pharmacology and clinical 

V uses and applications of Urolocide 
will be sent on request. 
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A precision v\\_ \\ 

resecfoscope of 
greaily reduced \\\ 

caliber for use in v\ 

cases wifh abnormally \\\ 
small urelhras. 

The working pari of this 
elecirotome —developed in 
response to a wide professional 
demand —is a roller bearing 
element accommodating a special, 
miniature McCarthy foroblique 
telescope. Two 16 Fr. Berry sheaths 
are supplied containing a 
rotating water inlet. The cutting 
element, shaped to fit the sheath, 
is a fine tungsten wire loop which cuts 
and coagulates on very low settings. 

Extra loops are included with the instrument 
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BVSIC ASPECIS or RADIATION THERAPY 
\\ S \tOOS, I’ll I) 

/ root the Department of l{admlaqy y College of Medicine Uniiernty of Illinois , Chicago , III 

The tediiuque and use of i idiation m the management of human diseases 
has piogiessed so fast m leecnt yeais that it is not onh of mteiest to the 
ladiologibt Imt also bet ime of impoit ititc to physicians and siieciahsts m otliei 
fields ot medicine 

Toi those of you who aie not familial with oi hate foigotten the fundamental 
concepts of ladntion physics, I would liUe to discuss \eiy bnefly what type of 
ladiations aie available and also then diaiucteustii piopeities 

One has to distinguish between two main types of ladiation electiomagnetic 
lachation such as x-rays and gamma lays and also paitide liiadiation 

Electromagnetic lachation is chaiac ten/.ed by the fact tint energy is tians 
polled m foim of elettiomagnetic waves These waves aie sinulai to those 
emitted by a laclio station oi by a light souue Ilouevei, they diffei fiom those 
by the fact that they have a much shoiter w.ive length I'ndei wave length we 
undeistnnd the length in space of one complete wave motion, that means the 
distance between one “wave mountain” to the next Radio waves can be fiorn 
sevual hundreds of yaids to a few ccntuncteis long, the light waves visible to 
us aie only a veiy small fiaction of a centimctei Since the waves become shoitei 
and shortci as we tiavel down along the entire spectium, we will pass the legion 
of ultiaviolct and c ome to the /one wheie we can speak, of soft \ lays The shoiter 
the waves ate the more penetrating, oi m othci words the moie etteigetic become 
the Mays This energy - penetrating powei lelationship is of greatest un- 
poitance m the piospect of building ladiation equipment fit foi vauous puiposes 
The second means of using ladiation is the application of fast moving atomic 
pai tides Such paitides aie extiemely smill, since they aie only building blocks 
of atoms An atom consists of a nucleus suiiounded by a number of swirling 
tmy matter specks rallying negative electrical cliaige which we call elections 
(fig 1 ) They have about J-/000 the weight of a positively chaiged hychogen 
nucleus (a so called pioton) The nucleus itself consists with the exception of 
liydiogen of seveial pai tides such as protons and neutions One also assumes 
that a neution is composed of a pioton and an election It has almost the same 
weight as a proton but is electncally neutral Theiefore election ladiation can 
onginate eithei fiom the outei shell of an atom 01 fiom the disintegration of a 
neution The lattei souice of elections is usually called beta particle ladiation 
A combination of 2 piotons and 2 neutions foi 111s a helium nucleus, many of 
which aie emitted also in the ladioactive decay of ladium Tlieie they aie called 
alpha particles Many of these particles travel usually at v ery high speeds through 
their suri oundings, hnv mg therefore a laige amount of kinetic eneigy Naturally, 
this eneigy is not identical foi all pai tide sources Ileie again we find a sinnlat 
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Fig. 1 


phenomenon as in the ease with x-rays. The more energy the particles have or 
the faster they move the deeper they can penetrate into matter. On the other 
hand, the larger the particle the greater the difficulties to penetrate into any 
material. 

In contrast to x-rays all particles have a definite range 'of penetration as a 
function of their energy. Theoretically absolute total x-ray absorption takes 
place only in an infinite thick absorber. Another difference between x-rays and 
particles except if electrically neutral is the fact that the latter can be deflected 
from their path by electrostatic or electromagnetic forces which have no effect 
on the x-rays. This is clearly demonstrated in figure 2 where the gamma rays 
(very energetic x-rays), alpha and beta particles emitted from a radium source 
pass through a magnetic field. The particles are deflected due to their different 
electrical charges (alpha—positive, beta—negative) in opposite directions, 
whereas the gamma-beam travels straight ahead. 

Up till now we only spoke about radiation without considering the fact that 
they must be produced in some manner. Production of x-rays in machines is 
based on the physical law that any fast enough moving particle, e.g., electrons, 
converts its kinetic energy into heat and electromagnetic energy (x-rays) if it 
impinges on matter and is thereby stopped. The higher the atomic number of 
the stopping material the more x-rays are produced. The faster the particle was 
originally the more penetrating the x-radiation. In natural and artificial sources 
such as vc find in radium the gamma rays are produced by the release of surplus 
energy in an unstable atom which tries to decay into a more stable form. 
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Ill vwy geneiators one ncceleiatcs elections thiough an evaluated glass tube 
by means of a high electuc potential actoss the a (.(.delating tube The positively 
charged electiode m the tube is piovided with a tmget which will be the origin 
of the vrajs The positive electuc potential will cause the elettrons to travel 
fastei and fastei toward the taiget the lughei the potential is made One can 
achieve high potentials by seveial means Standaid \-iay theiapy etiuipment 
uses high voltage tiansfoimeis (The encigy of all \-iays can be ecpiessed m 
w avelengt h (c m ] but it is more common and easiei to use the applied accelei atmg 
potential in volts m oidei to define the \-iay energies) One has suci ceded m 
building tiaiibfoimei-fed equipment up to mote than 400,000 volts Howevei, 
attempting to go into the million volt range one mils into trouble with break¬ 
down of insulation, etc 

To oveicome these chfhculties seveial new means weie developed One of them 
is the electrostatic gcneiatoi which will pioduce viay beams of several million 
colts Figuie 3 shows such an installation Elcetncal chnige of either sign, 
depending on whethoi one wishes to acceleinte positive paiticles 01 negatice 
electrons, is spiajcd on an endless itibber belt Let us assume we accelei ate 
electrons foi the production of vrays Xcgatne chaige tiaveis fiom the corona 
points to the fast mocmg belt and is earned up to a metal dome which is highly 
insulated from tiie giound In this maniici a veiy high negative potential m 
compauson to the ground potential can be collected in the dome This potential 
of seveial million volts allows the accelciation of elections emitted fiom a 
heated filament msido a long evacuated glass tube since the target which is at 
ground or zero potential seems to be positive for the electrons lelative to the 
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JHE VAN DE GRAAFF GENERATOR 

Fig. 3 

dome. As the fast electrons, traveling almost with the speed of light, hit the 
target and are stopped therein, a powerful x-ray emerges from the tube. If one 
removes the target the possibility of electron-beam treatment is given. Penetra¬ 
tion depth of electrons can be roughly estimated to be about Yl cm. (water) 
per 1 million volts. Quite a number of such generators are now in use in hospitals 
but have found some competition from the cobalt 60 bomb. We know that Co 60 
has similar properties like radium. It emits gamma rays of almost the same ener¬ 
gies and can be artificially and relatively cheaply produced in large amounts in 
nuclear reactors. The highly radioactive source is planted inside a protective 
lead shield and needs practically no service of complicated machinery. The only 
drawback is that the amount of the useful radiation will have decreased to one 
half of the original intensity after about 5 years and also that no electron beam 
can be produced. 
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SCHEMATIC BETATRON! 
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Exceeding the eneigies of such souucs as just discussed ale those geneiated 
by the betatron and lmem acceleiatoi A betation can be tonsideied in a way 
as a (omeited tiansformei The secondaiy high voltage coils are icplaeed by an 
evacuated doughnut shaped porcelain tube (fig 4) The pumaiy (low voltage) 
coils titisc a stioiig fluctuating magnetic field m the laminated coie which in 
turn forces the elections, injected into the tube, to follow a circular path and 
at the same tunc meieases then velocity every instant they complete then 
elide Foi instance if they iot vte 200,000 times and gam an av eiage of 100 volts 
pel turn they will finally end up with an eneigy of 20 million volts At the 
instant the maximum is icached, an eleetiomcally (ontiolled pulse will cause a 
momeutaiy deciease of the magnetic guiding foices and the oibit of the racing 
elections expands due to the eentufugal foices on the particles This will cause 
the elections to stuKe an obstacle in the foim of a taiget In this way one obtains 
even moie powerful x lays 

A lmeai acceleiatoi, whose puucipal system is demonstrated in figuie 5, can 
also pioduce x lays which aie just as poweiful as those fiom betations Both of 
them in addition allow extinction of election beams used m expenmentation and 
the tieatment of cancel The even uumbeicd cyhnducal electiodes mounted 
inside the evacuated tube ate wued together and so aie the odd numbered 
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electrodes. Both rows of electrodes are connected to a high voltage-high 
frequency oscillator. In this arrangement, each set of electrodes changes its 
either positive or negative high potential continuously at a speed determined 
by the high frequency generator. An electron leaving a hot filament at the 
beginning of the tube would be attracted by the first electrode while the latter 
is positively charged. As this electrode becomes negative while the electron 
traverses the cylinder, the next electrode becomes positive and the electron 
obtains further acceleration. This process is repeated over and over again 
until the final desired energy of the electron is reached. Since the particles 
travel faster and faster through the cylinders with each accelerating stage, 
these electrodes must become increasingly longer in order to keep the whole 
procedure in rhythm. Again the electrons hit a target after final acceleration or 
are allowed to emerge through a thin aluminum window. 

In the discussion of radiation sources we have to consider not only x-ray 
machines but also natural occurring radiating elements such as radium and 
radon, as well as artificially produced radioactive isotopes. One of the latter we 
mentioned briefty before in the description of the cobalt bomb. Cobalt 60 as well 
as radium can be used in form of needles, plaques, capsules, and other forms of 
applicators. However, cobalt has the great advantage of being much cheaper, 
easier to handle, and can be made into almost any desired form and shape. 

Radon seeds have the advantage that one is able to leave them in the treated 
site since they decay very fast, leaving almost no radioactivity after a few weeks. 
However, they are relatively complicated to produce by pumping radon gas 
from a large radium source into the proper capillary tubing, which then has to be 
sealed and calibrated. Furthermore, this requires expensive installations and 
protective measures not to speak of the great initial investment in the radium 
source. 

Nowadays these difficulties and costs have been considerably reduced due to 
the availability and use of radioisotopes such as gold 198 and yttrium 90. 
These isotopes have about the same characteristics as radon as far as radiation 
and life is concerned. But cobalt 60, gold 198 and yttrium 90 are not the only 
available new sources for use in medicine. Almost all isotopes of any element 
have some application, be it for diagnostic, therapeutic or research purposes. 

Perhaps at this point I should explain what radioactive isotopes actually are. 
Let us consider a simple hydrogen atom. Such an atom consists of an electron 
spinning wildly around the nucleus which is in this case only a positively charged 
heavy particle, a proton. Now if one tries to change this nucleus by shooting 
neutrons into it, be it in an atomic reactor or some other device, the nucleus 
will capture eventually such a neutron and we obtain the so-called heavy hydro¬ 
gen. This heavy hydrogen or also sometimes named deuterium, has still the 
same atomic number and therefore is chemically the same as ordinary hydrogen. 
However, physically it is different, because its atomic weight has become larger. 
Heavy hydrogen is an isotope of the common hydrogen. Such changes can be 
achieved by neutron bombardment in almost all elements of the periodic system. 
Some of these elements have only one and some quite a number of isotopes. 
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Heavy hydrogen is not radioactive. Why? It is a stable isotope! As long as 
the ratio of the number of protons to the number of neutrons is one or close to 
one, the isotopes do not disintegrate. However, if the binding forces winch keep 
the nuclei together arc weakened by adding an excess of neutrons, the atom 
decays and we have a radioactive isotope. All such active isotopes attempt to 
reduce their structure to a stable existence. This means that all ladioactive 
material will after a certain time become entiiely inactive. Since some radiating 
elements decay extremely slow and some in a few seconds, one has chosen a 
more convenient time scale, namely, the time which is necessary to reduce a 
certain amount of radiating matter to half its original activity. This one calls 
the half life time which is characteristic for each single radioactive isotope. 

An example of a long half life is the one of radium. Radium will have lost half 
its activity after 1022 years. However, radon will decay to half its original value 
after 3 days and IS hours. 

Mow since we have discussed the various sources of radiation let us go over 
to their actual application. Most commonly used is the standaid 200,000 volt 
x-ray therapy unit. In figure 0 one can see the distribution of an x-ray beam 
produced by such equipment in tissue. It becomes immediately evident that the 
highest dosage of radiation lies on the surface, that means in the clinical case the 
skin of the patient. If the site to bo treated does not lie too deep inside the body, 
one is able to irradiate this point without oveiexposing too seriously the skin 
at the entrance port. Erythemas, more or less severe, are however in most 
instances unavoidable while delivering a canccrocidal amount of radiation. The 
problem becomes even more difficult, if the x-iays have to pass not only thiough 
soft tissue but also through bone before it reaches the tumor. Bone absoibs 
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Since many institutions have neither the interest nor the means of acquiring 
high energy radiation generators, they might still have a great opportunity 
by the use of radioactive isotopes. I would assume that it is fair to place radium 
and radon into this area of interest, as they are naturally occurring radioactive 
substances. As said before Ra and Co 60 have almost identical properties in 
their use as therapeutic instruments. Only cobalt sources are cheaper, but have 
a half life of about 5 years, in comparison with radium’s 1600 years. Radium as 
well as cobalt are almost entirely employed for therapeutic use. They are applied 
internally m most cases. The advantage of such sources is the rather localized 
area of treatment, since the fall off of the radiation is quite rapid around a 
radium or cobalt needle. This fast disappearance of radiation is not due to 
absorption alone but is caused by the inverse square law effect. All x-ray or 
gamma ray beams follow this law but its effect becomes extreme if one comes 
very close to the radiating source itself. It means that the intensity of the 
radiation decreases with the square of the distance, e.g., if one measures 100 
per cent units of radiation at 1 cm. from the source one will find only 25 per cent 
units at a distance of 2 cm. 

Next frequent to radium or cobalt 60 is the application of radon. Again this 
source is used in interstitial therapy. It has one great advantage over the ones 
previously mentioned, simply for the reason that once deposited in the form of 
seeds at the desired location, one can leave it there, whereas radium and cobalt 
must be removed to avoid overexposure. Radon has a half life of 3 days and 18 
hours and that means after 25 days less than 1 per cent of the original activity 
is left. 

However, radon has found a strong competitor in gold 198. Gold seeds acti¬ 
vated m the atomic pile are used in the same manner as radon. In addition to 
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Fla 1 Itenal resection Sclicin lticallj indicating in inner of vascular ligation to mmi 
nuze renal bleeding upon bisecting kidney Thu. e ills for clean precise dissection of entire 
renal vascular supple so tli it no important nutrient vessel is icudentallj divided These 
schemas were origin illy drum immcili itUj iftei opention in oicli case 

teduplication foi the opposite uppet urmaty tiact may be anomalous 01 even 
congenitally absent, 01 impoitant malfoimations may coexist in the lowei 
urinary tract In the two young sutgically treated patients lepoited here, and a 
thud not opeiated upon, each w is initially examined because of peisistent pyuua 
which foi weeks 01 months had been clinically designated as chiomc “pyelitis” 
Urologic examination levcaled that the unnary tiact on one side was not only 
anomalous but so hopelessly mjuied by congenital obstiuction and complicating 
infection as to demand tot d excision It was also found that half of the ltmainmg 
reduplicated kidney was giavely diseased and lequned lemoval by uretero 
heminephiectomy Natuially one undeitakes such proceduies on a solitary 
kidney with some tiepidation but it is a chance that must be taken and mgeneral 
offers a vastly improved prognosis As a mattei of uiologic interest and to en- 
couiage others who may be confionted with a similarly discouiagingurosuigical 
pioblem, the clinical data and surgical program aie presented together with a 
satisfactoiy followup of over five years in one of these childien and more than 
seven years in the other These patients, each of whom I have mentioned by 
illustration elsewhere, 1 lend encouiagement to the uiologist’s increasing tendency 
to conservative renal surgery and aie of sound teaching value because of the 
reasonably long period of followup observation It is tecogmzed that patients 
with such limited lemaimng renal volume are necessarily living in constant 
jeopardy, particulaily fiom the dangers of mtercunent infection, especially is 
Campbell M F Clinicil f'ccli itnc Urologi Philadelphia \Y B Saundeis Co , 1951 
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Fig. 2. Renal resection and methods of renal suture. -4, renal resection with digital com¬ 
pression ( B ) of the pedicle to the segment to be preserved. C, pedicle compression using 
a soft rubber tourniquet and noth extremely gentle pressure. D, kidney resected. Reversed 
mattress sutures are tied on alternate sides with a piece of fat, living muscle, sheaf of catgut, 
or oxidized gauze placed beneath the ligature loops to prevent their cutting through. E, F, 
schema of D. G, renal suture line partially closed; long ends of reversed mattress sutures are 
alternately tied together across wound with fat or oxidized gauze placed beneath. H, renal 
suture completed. Author has found this simple method most satisfactory in nearly sixty 
cases. 

this so in the young who have ahead of them as potential afflictions the contagious 
and exanthematous diseases. This is particularly true as concerns measles and 
scarlet fever which are notoriously apt to cause serious renal complications— 
notably acute nephritis. 

While it is true that some hyperplasia of the remaining renal segment takes 
place when the resection is carried out while the patient is very young, this 
favorable factor is somewhat neutralized by the increased danger of infection 
and toxic renal trauma consequent to the common childhood infections and 
disease. 

CASE REPORTS 

Case 1. P. D., a male aged 30 months, was referred to me on April 27,1948 by 
Dr. Robert 0. Y. W T arren of Wilmington, Delaware for urologic examination 
because of persistent pyuria with recurrent attacks of severe “acute pyelitis” 
beginning at the age of 6 months. 

When first seen by me after this admission to the hospital (April 27, 1948) 
the child was found to be desperately sick, extremely urotoxic, and the tem¬ 
perature ranged over 104F. His abdomen was tensely distended. After a 48-hour 
recuperative period during which fluids, penicillin, and streptomycin were ad¬ 
ministered and his bowels were well evacuated, a complete urologic examina¬ 
tion was carried out. 
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The diagnostic study (Apul 29) disclosed congenital valves of the piostatic 
me tin a, the unusually deep type 2 leaflets extended fiom the pioximal vciumon- 
tanum back into the vesical outlet with small, deep, type 1 leaflets extending 
from the antenoi xerumontanum forward to the lateral uiethral walls The 
verumontanum was somewhat larger than normal but the ngid bladdei neck 
was not dilated The bladder wall showed advanced tiabeculation with innumera¬ 
ble cellules and saccules Theie was also generalized seveie chronic cystitis with 
pionounced edema over the bladdei flooi which made impossible anaccuiate esti¬ 
mation of the degiee of hypertiophy of the tugone 

Because of the extreme tiabeculation and loss of the usual nounal vesical 
landmarks by mflammntoiy edema the left ureteial orifice could not be found 
even with chromocystoscopy On the light side theie was a laige ureteiocele 
which extended well down to the vesical outlet A second light ureteral onfice 
behind the uietuocele mass was not recognized at this time 

Since the boy was in chiomc complete vesical retention except as leheved by 
catheterization, cystostomy drainage was instituted at once to peinnt removal 
of the indwelling catheter Digital examination tlnough the open bladder con- 
filmed the large size of the right ureterocele which was diavvn into the bladdei 
opening and its crown cut off to establish free drainage fiom its ureter and 
pelvis When this ureteiocele was opened, there was a lapid outpouring of at 
least four ounces of extremely thick, foul, green pus Through the opened uretero 
cele a 14F two eye latex catlictei was passed upwards to the infected liydio- 
nephrotic pelvis which was later proved to be the nppei of reduplicated light 
renal pelves (fig 3, B) An excietory urographic study made before I saw the 
boy had shown a lelatively normal but slightly lower and larger than usual 
right pelvis which proved to be that of the lower half of the kidney (fig 3, A) 
On the left the kidney showed far-advanced hydronephrosis and hydrouretei 
apparently above a ureterovesical junction stricture, a diagnosis subsequently 
verified (fig 3, C) 

On May 11 high left ureterostomy was performed, a 14F latex cathetei was 
passed upwards to the pelvis and anchored while a second catheter was passed 
down the ureter towards the bladder and anchored The excessive lemammg 
right ureterocele segments were excised 

Two weeks later (May 25) the upper half of the infected, hydronephrotic, hope¬ 
lessly injured right kidney was lesected together with its ureter neaily down to 
the bladder wall (fig 3, C) 

Histological examination of the lemoved right upper lenal segment was made 
Diagnosis Chronic pyelonephritis, severe, infected hydionephrosis, seveie, 
chronic ureteritis 

After 2 months of free drainage by ureterostomy, the left kidney still showed 
almost no function, and only hopeless destruction by severe, long standing ob¬ 
struction and infection On June 10 left ureteronephrectomy was performed, re¬ 
moving the greatly dilated ureter down to the bladder The histologic features 
of the lemoved left kidney and ureter were essentially the same as previously 
described for the resected right uppei renal segment and its ureter 

Following the left ureteronephrectomy, the suprapubic tube urinary drainage 
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gation disclosed a veritable museum of urinary tract anomalies, most of which 
were correctable by excision, cautiously with multiple stage surgical treatment. 
This case demonstrates how relatively little sound renal parenchyma will sup¬ 
port life and foster apparently good physical development. In case 1, after 7 
years there is no suggestion of renal rickets or renal dwarfism; the blood calcium; 
phosphorus values and ratio remain normal. The blood nonprotein nitrogen is 
but slightly elevated above normal, and the phenolsulfonphthalein output esti¬ 
mation is Avithin normal limits. The far more sensitive test of renal capacity— 
the urea clearance study—reveals reduced renal function as does specific gravity 
fixation around 1.010. The blood pressure is normal. 

Case 2. B. C. a girl, aged 3 months, avrs referred to me on November 2, 1949 
by Dr. William Shields of Providence, Rhode Island for urologic study because 
of persistent pyuria practically since birth and with questionable retardation of 
growth. 

November 3, 1949: Abdominal palpation disclosed an unusual fullness in the 
right side but no kidney as such could be felt. Squeezing of the loAver abdomen 
caused considerable extremely purulent urine to squirt out from an ectopic 
(urethral) ureter opening. 

Cystoscopic study revealed a reduplicated right ureter and kidney Avith ad¬ 
vanced infected hydroureter and hydronephrosis of each segment (fig. 4, A). 
The ureter from the upper half opened into the bladder behind, and Avas com¬ 
pressed by an enormous ureterocele Avhieh filled the bladder and terminated the 
excessively dilated (15 X), elongated (2 X) and tortuous ureter from the loAver 
renal segment. The ureterocele opened ectopic in the posterior urethra. 

On the left ureterorenal reduplication also existed. There Avas massive infected 
hydronephrosis and hydroureter of the lower segment, the greatly dilated duct 
terminating in congenital ureterovesical junction stricture (fig. 4, B). The ureter 
and pehds of the upper segment Avere normal (for the anomaly) and represented 
the baby’s entire functioning kidney tissue. 

Right ureteronephreetomy Avas carried out at once to eradicate Avhat seemed 
to be the major focal infection, the ureter being removed doivn to the bladder 
Avail (fig. 4, C). Much to my amazement Avhen the kidney Avas exposed, a rouleau 
of a half dozen miniature supernumerary renal buds Avas found in a band of 
fibrous tissue which passed lateral and dowmvards from the loAver outer cortical 
surface (fig. 5). The histologic diagnosis Avas subacute pyelonephritis; ureteritis, 
severe; infected hydronephrosis and hydroureter; supernumerary renal buds 
(fig. 6, A). 

A AA'eek later, November 11, 1949, and Avith the 3^-month-old baby already 
greatly improved, left ureteroheminephreetomy Aims performed, removing the 
diseased lower half of the kidney and its greatly dilated tortuous ureter doAvn to 
the bladder wall. The “good” upper renal segment remaining measured about 
4 by 3 by 2 cm. and represented the child’s only renal secretory tissue. Recovery 
from this second decidedly major and hazardous operation Avas so remarkably 
rapid and satisfactory that 8 days later the final operation could be performed. 

On November 19 transurethral ureterocelectomy Avas carried out. Using a 
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Tig 4 Case 2 ,4, coronal or “h do" outline of bladder surrounding ureterocele which 
filled viscus and drained upper half of reduplicated right urin iry tract in a 3 month old 
girl examined because of persistent py una Lntire light upper tract and lower half of left 
kidney were destroyed by urinary back pressure and infection, the small upper left renal 
segment supported life ( B ) Treatment right ureteronephrertomy (C, pyelogram of re 
moved specimen), left ureteroheminephrectomy, urelerocelectomy D, urographic examina 
tion of remaining upper half of left kidney G months postoperatively 

16F Nesbit reseotoscope, nearly all of the right ureterocele was excised including 
the ectopic portion emptying into the posteuor uretlna There was moderate 
bleeding which was checked by coagulation A 16F balloon catheter was anchored 
indwelling for 2 days 

About the tune of discharge of the baby from the hospital, the reports of the 
histologic examination of the resected left renal tissue were leceived In addition 
to severe suppurative pyelonephritis and ureteritis (infected hydronephrosis and 
hydroureter, advanced), to our utter surprise an early embryonal adenomyo- 
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Fig. 5. Case 2. Schema of anatomic findings. Rouleau of six supernumerary renal buds 
was found at lower outer renal pole on right and comparably located on left (corresponding 
to 4 o’clock on the time piece) was an early Wilms’ tumor (renal embryoma) 1 cm. in di¬ 
ameter. Following right ureteronephreetomy, left ureteroheminephrectomy and uretero- 
celectomy, only upper half of left kidney remained; 5 years later child is developing nor¬ 
mally despite her dependence on small amount of remaining parenchyma. 

sarcoma (Wilms’ tumor) had been discovered in the outer lower resected pa¬ 
renchyma and at a point precisely corresponding contralaterally to the origin of 
the several supernumerary kidney buds discovered on the right side (fig. 6, A-D). 

On January 30, 1950, two months after the last operation, the remaining por¬ 
tion of the left kidney was functioning well, urographically showed a normal 
pelvic outline for this type of kidney segment, the urine from this organ was 
crystal clear, but the bladder urine was slightly hazy. The electroresected ureter¬ 
ocele wounds had not entirely healed. 

On April 1, 195-1 when she had a slight flareup of infection, the urinalysis was 
straw color, clear, specific gravity 1.021, albumin 1 + , sugar 0, white blood cells 
20-30, and red blood cells 0-2 per high power field, casts none. The blood urea 
nitrogen was 24 mg. per cent, C0 2 combining power 28 volumes per cent, blood 
chlorides 103 mg. per cent, calcium 5.6 mg. per cent, phosphorus insufficient 
quantity for examination. The hemoglobin was 15 gm. per 100 cc of blood, and 
the remainder of the blood count was essentially normal. The phenolsulfon- 
phthalein test was not completed as the child did not void sufficiently. Urine 
culture showed an occasional colony of nonhemolytic Staphylococcus albus and 
E. coli. The blood pressure was 80/50. The transient urinary infection responded 
readily to medication. 

Three months ago, December 10, 1954, Doctor Shields examined the child 5jv> 
year- postoperative!}" and found that the urine culture was sterile, and reported 
that the girl is “a very handsome child,” and that she is in excellent health with 
normal development for her age. She weighed 40 pounds and was attending 
school regularly. The blood pressure remained around 115/70 mm. Hg. The 
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Fig. 6. r '.I ■ .. 1 -. . ' ture of one of six small super¬ 
numerary . ■ . . ■ ■■ . i . . of these accessory structuies 

was imbed ! ■ :.; ■ 0 . ■- _ . . >wnwaid from right kidney at 

a point corresponding to S on the clock face. High magnification of center of one of these 
renal buds showing abortive attempts at glomerular formation about a central cavity 
(pelvis?) with some evidence of tubular structures. Embryonal character of tubules and 
glomeruli is notable. B, part of removed left half of kidney in which the small, round, early 
renal embryoma (Wilms') is shown as well as the adjacent infected hydroncplnotic paren¬ 
chyma. Slight tear in thick specimen is an artefact. Paienchymal renal tubules show dilation 
with thinning and scarring of cortex consequent to advanced hydronephrotic damage C, 
histology of the excised Wilms' tumor. 

hemoglobin estimation was 13 gin. per 100 cc of blood, and there was no evidence 
of renal rickets. Followup excretory urograpliic studies have shown normal 
growth of the remaining renal segment with maintenance of its "normal” pelvic 
outlines. 

On February 24, 1955 I received from Doctor Shields the following laboratory 
reports of recent examinations: Urinalysis: cloudy, acid; specific gravity, 1.018; 
albumin, glucose, casts, and microscopic examination, negative. Bacteriologic 
culture, E. coli isolated. Hematology; Red blood cells, 4,320,000; hemoglobin, 
12 gm. (90 per cent); white blood cells, 7,200 (polymorphonuclears, 55; lympho¬ 
cytes, 40; eosinophils, 1). Blood chemistry: Nonprotein nitrogen, 16.2 mg. per 
cent; calcium, 9.1, and phosphorus, 3.0 mg. per cent. Renal function test 1 
Phenolsulfonphtlialein output, first hour, 125 ce, 70 per cent; second hour, 55 oc, 
25 per cent; total output, 95 per cent. Blood pressure, 117/70 Hg. 

Comment. It is notable that in case 2 the child not only survived operation by 
virtue of half of one kidney but, equally encouraging, she appears to be cured 
of a highly malignant embryonal adenomyosarcoma or Wilms’ tumor of un¬ 
favorable prognosis removed in the lesected renal segment. Because of her rela¬ 
tive paucity of renal parenchyma, however, it would be unwise for her later to 
become pregnant; it seems wholly unlikely that the small amount of renal tissue 
she has would see her through even an uncomplicated pregnancy'. 

Case 3. L. M., a girl aged 4)4 years, was first seen by me on August 16, 1954 
with a story of crying on uiination for 15 months but no dysuria. During this 
time she had been subjected to urologic examination by several eminent urologists 
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in the New York metropolitan area but apparently no definitive diagnosis had 
been established. On one examination a month before I saw her she was said to 
have 22 ounces of infected residual urine, and a contracted bladder outlet; 
dilation of the urethra had been advised. 

My examination on August 17 disclosed a residuum of 19)A ounces of pea¬ 
souplike urine, culture of which showed a nonhemolytic Staphylococcus aureus 
infection and later E. coli. The blood nonprotein nitrogen was 45 mg. per cent, 
the C0 2 combining power 42.8 volumes per cent, and the blood count revealed 
mild anemia. 

The study also revealed a congenital contracture of the bladder outlet. The 
vesical interior was entirely anomalous with a subvesical and subtrigonal 
diverticulum 4 cm. in diameter. Additional diagnoses included chronic urinary 
infection, right ureterovesical junction stricture with massive hydroureter and 
hydronephrotic destruction above (pyuria 4+; fig. 7). There was left uretero- 
pelvic reduplication with ureterovesical junction stricture of the greatly dilated 
tortuous ureter of the lower infected renal segment which showed far-advanced 
hydronephrosis (pyuria 4+; fig. 7), The urine from the other left ureter (superior 
renal segment) was clear and sparkling, and the pyelographie demonstration 
was normal for a reduplicated upper renal segment. Intravenous indigo carmine 
showed onlj r the faintest return from the right kidney and lower half of the left, 
but the dye return from the left renal upper half was deep and in normal appear¬ 
ance time. 

The treatment advised included initial cystostomy drainage with subsequent 



I'h. 7 Case 3 Urographic demonstiation in a 414-year-old girl examined because of 
per-iMent p\uria and crying on urination. Anatomic diagnosis Congenital stricture of 
bladdi i outlet mth 19’j> ounces residual purulent urine; subvesical diverticulum, right 
ureteiove-ical junction stricture with massive hydroureter and hydronephrotic destruction 
above, left ureteiopelvic reduplication with ureterovesical junction stricture of greatly 
dilated tortuous ureter of loner infected hydronephrotic renal segment and, finally, small 
upper lenal segment, urine from nhich was clear and sparkling and function of which sup- 
poits patient’s life .1, anteiior-posterior exposure; B, oblique view. 
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tiansvcsical resection of the vesical outlet (contracture), tiansvesienl dner- 
ticulectoni} r , right meteronephrectomy, left ureteiohemmcphrcctomy, and 
chemotherapy 

The diagnosis having beeu established and the surgical tieatmeut advised, 
the parents took the child home to anothei part of the countiy, I have not boon 
able to obtain furthei data m this case 

SUMMARY 

The anatomic and surgical complexity of the 3 cases reported heie exemplify 
the large numbei of congenital urinary tiact lesions commonly manifested by 
persistent pyuna which, in turn, is geneially inadequately designated and 
treated as chrome “pyelitis ” Such examples fuithei emphasise the responsibility 
of the general practitioner, pediatrician and/or urologist to insist that complete 
urologic investigation bo carried out in all children with persistent pyuria not 
cured in two to three weeks with intensive present-day chemotheiapy or anti¬ 
biotic therapy Here, at least one and preferably two negative cultmes of asep- 
tically collected urine should bo the test of cure 
In chronic pyuua in the young, medical therapy havmg failed and the anatomic 
diagnosis having been established, the uiologic treatment may be as simple as 
urethral or ureteral dilation togethei with furthei intensive chemotherapy On 
the other hand, as in the cases here reported, it may be necessary to carry out 
major procedures as bladder neck icsection, diveiticulectomy, uictciostomy, 
nephrectomy, uieteionephreotomy, hemmphrcctomy or, of lesser basaid, trans¬ 
urethral resection of piostatic urethral valves In most of these infants and chil¬ 
dren such tieatment when necessary may be expected to conveit an utterly 
hopeless prognosis to a favorable one 
Alfred I duPont Bldg , Attaint , Florida 
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SIMPLE RENAL CYSTS IN CHILDREN: REVIEW OF THE 
LITERATURE AND REPORT OF FIVE CASES 

JAMES H. DeWEERD and HOWARD B. SIMON 
From the Section on Urology, Mayo Clinic and Foundation, Rochester, Minn. 

Small, congenital, simple renal cysts are not unusual in children (2 to 4 per 
cent on the basis of postmortem evidence [Campbell]) but they rarely attain 
sufficient size to become clinically'' evident in childhood, as demonstrated by the 
paucity of reports of such cases in the literature. We were able to find only 16 
recorded cases of simple renal cyst in children through the age of 14 years. Data 
on these cases plus 5 cases we wish to add are summarized in table 1. 

Of 153 cases of solitary renal cyst on which data were collected by Carson in 
1928, only four were in children. Braasch and Hendrick, in 1944, found that only 
four of 163 solitary cysts occurred in patients less than 21 years of age. This 
bears out the statement that it is essentially a “disease of adult life (Kretsch¬ 
mer).” 

Various classifications of renal cystic disease have been proposed. Braasch and 
Hendrick classified the lesions as follows: 1) retention or inflammatory cysts, 2) 
simple cysts, 3) peripelvic cysts, 4) parapelvic cysts, 5) cysts secondary to patho¬ 
logic changes in the kidneys and 6) polycystic lesions. They subdivided the simple 
cysts into single, multiple, multilocular and hemorrhagic. Campbell distinguished 
the following congenital groups: 1) congenital solitary renal cysts, 2) multilocu¬ 
lar cysts and 3) polycystic disease. Most writers agree that multilocular cysts 
are a distinct entity (Meland and Braasch; Frazier). Some consider them a varia¬ 
tion of simple cysts (Campbell; McCrea; Lynch and Thompson), and others 
relate them more closely to polycystic disease (Frazier). 

Although the term “solitary cyst” is frequently used synonymously with the 
term “simple cyst,” it is not preferable, for frequently the lesion is not single. 
The disorder consists of a large serous cyst located in any portion of the kidney 
and occasionally accompanied by other, smaller, serous cysts (Herbut). 

The present report will be confined to a discussion of congenital simple (serous) 
cysts of the kidney occurring in childhood. All acceptable cases satisfied the 
following criteria: 1) the cyst was unilocular, 2) there was no communication 
between the cavity of the cyst and the renal pelvis, 3) the cavity of the cyst was 
lined with epithelium, 4) no renal elements were contained within the cyst, 5) a 
localized region of the kidney was involved, 6) the uninvolved renal tissue was 
relatively normal grossly or microscopically, or both, and 7) the renal pelvis and 
ureter were patent. Some cases included in previous studies have been excluded 
from thus study on the basis of these criteria (table 2). 

PATHOGENESIS 

It is logical to assume that congenital simple cysts are explainable on the same 
etiologic basis as are the cysts in polycystic disease. Various theories have been 

Read at annual meeting of North Central Section of American Urological Association, 
Chicago, Ill., September 29 to October 1, 1955. 
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pioposed, excellently summarized by Rail and Odel nndei the tategoncs of 
metabolic, mflammatoiy, neoplastic and developmental defects At the present 
time the thconcs based upon developmental defects me most widely aeiepted 
and vv ai rant fui thm discussion 

Ilildebrandt, m 1891, suggested the widely accepted theoiy that cyst foimation 
was due to fuiluto of union between the metanephioblastemic elements (glo- 
memh) and the collecting tubules oiigmating from the metanephnc (wolffiaii) 
duct Obstuictiou of the outflow of glomciulai secietion because of faulty oi 
absent union lesulted in cystic foimation 

Kampmeiei, m 1921, suggested that “cveiy human individual duimg his fetal 
life noimally passes tlnough a peuod chaiacteu/ed by the piesence of numerous 
cystic renal tubules ” If such tubules do not degenerate at the pioper time, but 
continue to giow and expand, cystic changes result He later, with McKenna, 
reconstructed seiial sections of fetal kidneys and of a polycystic kidney and 
concluded that the basic defect was failure of the second to fouith geneiations of 
uumfeious tubules eithei to attaphy oi to unite with later generations of collect¬ 
ing tubules 

In 1911, Noiris and Ilciman concluded, also on the basis of semi-section 
leconstiuctions, that “up to a coitam penod m fetal life development of the 
kidneys was normal Degeneration and cystic changes lesulted m dissociation of 
the nephrons into segments The continued prohfeiation of these segments and 
the retention of seciotoiy pioducis caused the cyst-hke dilatation of the tubules 
and the enlargement of the kidneys ” 

CLINICAL FINDINGS 

In the senes of 21 patients included in our study the sex was specified m 18, and 
of these, 12 were males (table 1) The left kidney was involved m 12 of 19 eases 
m winch the side of involvement was specified, the uppei and lower poles being 
involved with appioximately equal frequency The capacity of the cysts caned 
from 1 ounce to 5 pints The pi esentmg complaint m all hut two cases was that of 
abdominal mass Occasionally, pain also was present, usually because of pieced- 
mg trauma or mfection In only two instances (cases 9 and 20) was the cyst not 
palpable cbmcally In case 20 the patient had no complaints icfeiabie to the 
piesence of the lenal cyst The cyst had been discoveied by her local physician 
by menus of excretoiy uiogiaphy done during the couise of an investigation of 
pam located m the opposite side of the abdomen It was lelatively small m size, 
was located at the uppet pole of the left kidney and would undoubtedly have 
become more evident climcally m time Of interest, both nonpalpable tumors 
oecuned m oldei childien 

Roentgonogiaphy permits visualization of eithei the cyst itself, as a soft-tissue 
shadow, oi the effect of the cyst upon the configuiation of the calyces and lenal 
pelvis In many instances, damage to the renal parenchyma renders the kidney 
nonfunctionmg as obseived on excretory urography, m which case retrograde 
pyelography is essential to demonstrate the lesion The typical picture is that of 
flaring and ciescentie defoinuty of the calyces and lenal pelvis m that part of the 
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Table 1. Reported cases, previous and present, of congenital simple cyst of the 

kidney in children 


Case 

I 

Author and Year 

| Sck 

Age, I 
\ ears 

Site* 

Sue 

Procedure (Result)t 

i 

Hawkins, 1S34 

M 

G ! 

RLP 

5 pints 

Necropsy 

o 

Rochet, 1910 

! ~ i 

i 1 

— 

“Mandarin 

orange" 

Cyst incised (R) 

3 

D’Antona, 1911 


i 

— 

“Large” 

Cyst resected (R) 

4 

Weill and asso¬ 
ciate*, 1912 

i _ 

i 

\ 

s 

LUP 

1 “Adult head” 

j 

Laparotomy, nec¬ 
ropsy (OD) 

o 

Mister, 1922 

' F 

13 mo 

RLP 

“Small grape- ' 
fruit” | 

Nephrectomy (R) 

6 

Vonachen and 
i Sprenger, 1927 


2 

LUP 

2,000 cc 

I i 

1 

Nephrectomy (R) 

7 

1 Higgins, 1931 

M 

3 

LLP 

13 \ 10 x 9 cm. 1 

Nephrectomy (R) 

s 

1 Allen and Rags¬ 
dale, 1935 

F 

10 

RM 

30 ce i 

Nephrectomy (R) 

9 

. LeComte and Whit¬ 
more, 1935 


13 

RM 

4x3x4 cm. 

1 

Nephrectomy (R) 

10 

' Chalkier and 
Sutton, 1943 

F 

11 

RLP 

12 cm. 

i 

Nephrectomy (R) 

11 

Fister, 1943 

M 

6 

RLP 

1 

J 

Surgerv refused 
(LW) 

12 

Righini, 1950 

M 

G 

LUP 

“Very large” i 

Cyst resected (R) 

13 

Campbell, 1951 

M 

1 

LUP 

500 cc 

Cyst resected (R) 

14 

Campbell, 1951 

M 

5 hr. 

RUP 

, 14 of renal mass ! 

Necropsy 

15 

Campbell, 1951 

M 

IS mo 

LUP 

8 cm. 1 

Nephrectomy 

1(3 

Chnsteson, 1954 

F 

1 mo 

Left 

12 cm. ! 

Nephrectomy (R) 

17 

DeWeerd and 
Simon, 1955 

M 

15 mo. 

Left 

' “Large” 

Nephrectomy (R) 

| 

IS 

DeWeerd and 
Simon, 1955 

F 

S mo. 

Left 

< 7.5 cm. 

i 

j Nephteetomv (R) 

1 

19 

DeWeerd and 

Simon, 1955 

M 

' 22 mo. 

1 

1 | 

LM 

10 cm. 

1 

j Nephrectomy (R) 

20 

DeWeerd and 
Simon, 1955 

, P 

10 

| 

LUP 

, 5 x 6 cm. 

i 

Cyst evacuated 

(R) 

2! 

DeWeerd and 

M 

i 7 t 

LM 

[ l.SOO cc; 20 cm. 

Cyst wall excised 


Simon, 1955 

1 

i i 

1 ! 

! 

| 

(R) 


* UUP, right upper pole of kidney; RLP, right lower pole; LUP, left upper pole; LLP, 
left lower pole; RM, right raidpnrt; LM, left midpart, 

t Result in parentheses: R, recovery; OD, operative death; LW, living and well. 


kidney that has been compressed bj r the mass. Displacement of the kidney by the 
cystic mass may affect its position and axis considerably as well as alter the course 
of the ureter, so that in the lateral projection the kidney may be found either 
anterior or posterior in respect to the cyst. Roentgenologic differentiation from 
renal neoplasm is frequently impossible, and the rarity of simple cysts in children 
would certainly not warrant the use of aortography for the purpose of making 
this distinction. 

The preoperative diagnosis was stated in 16 cases, and malignancy was sus¬ 
pected in nine of these. In only one instance was the correct diagnosis made 
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'1 \mt 2 Vrciunnh} cited crises wr/m/crf from present study 
\uthof an 1 Year Reason for I tclus on 


\V i^ntr lbS4 
Ub tri in uul Imbert, 

Bcntki. ion 

Bockcnhtitner 1911 
Xtiecnfim, 1015 
Bugbeo inti Wollstciii 
292-1 

Toulbon iml W igner, 
1042 


Huironephrotu upiiu segment (tiupht. ition) i ithrr thin 
•serous 

C>sts multiple nit ho r bdievul i v irict> of poljCYbtic kid 

I I 1 C>* 

Cjat muUiIocul ir* 

Probiblj hjdroncphrotm s u, rather thin seions c-v^t 
| C}&ts medullar}, one m eich kulnci, multilocular* 
j Insufficient diti opposite kuiuej pohc\bUc or bcvereh 
nephritic 

| C \ &t multilocular 


* Ch ilkle\ iml Sutton I Lrol 50 414-419 1943 


(Fistei), db mentioned pieuously Ihc common mixdngnosis in favoi of malig 
nancy is eisily undeiatood when one tonsideis the lauty of congenital simple 
cyst m thilchen as computed to malignant tumoi (lenal embiyomu), which 
closely simulates simple cyst clinically and loentgenogiaphically 

mCATMEVI 

In this series, 18 patients undeiwent suigital ticatment, which consisted of 
nephiectomj m 11 cases, excision of the cyst wall in 4 cases, and incision and 
diamago of the cyst m 2 cases Xephiectomy was chosen in seven instances be 
cause it was felt that the icmnmmg functioning icnal paienchyma was insuffi¬ 
cient to wairant consoleation In 1 case nephieotomy was indicated because 
infection was piescnt, while in 3 cases the leason foi peifoumng nephieotomy 
was not stated Ihe tieatment of choice, prouded sufficient functioning renal 
paienchyma is piescnt, is excision of the piesentmg cyst wall as was done m 4 
cases The fact that a consenative ptoteduie was elected ill only six instances 
bears mute testimony to the fact that simple icnal cyst occuinng in childhood 
usually destroys much of the otheiwise umnvolvcd renal paienchyma befoie it 
becomes clinically evident and can be piopcily Rented, thus frequently neces¬ 
sitating uephiectomy foi an otherwise entirely benign condition 

BFPORT OF CVSLS 

Congenital simple icnal cyst m childien has been diagnosed clinically and 
treated in 5 cases at the Mayo Clime since 1915 Repotts of these follow, the case 
numbeis corresponding to those gnen in table 1 

Case 17 A 15 month old boy was hist seen at the clinic on August 9, 1918, 
because of an “abdominal tumoi,” fust noted 5 months previously This mass 
had giown progiessively during the mteivenmg period The child was otherwise 
asymptomatic 

On physical examination a laige, firm, rcgulai, somewhat cystic mass was felt 
m the left upper quadiant Routine urmaijsis and deteimmation of hemoglobin 
gave essentially negatne lesults The toentgenogiaphie appearance of the chest 
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was within normal limits except for some elevation of the left hemidiaphragm, 
A clinical diagnosis of probable “benign kidney tumor” was made and explora¬ 
tion was advised. 

On August 17, 1918, the left kidney was exposed and a large cystic tumor was 
found to have almost completely replaced the kidney. The tumor entirely filled 
the left side of the abdomen and extended beyond the midline. The renal pelvis 
and ureter were duplicated. Since very little renal parenchyma remained, 
nephrectomy was performed. 

The postoperative course was uneventful and the child was dismissed on the 
thirteenth postoperative day. A followup letter received 14 years later disclosed 
that he was living and well. 

Case 18. An 8-month-old girl was first seen at the clinic on February 12, 1925, 
because of an abdominal “tumor” on the left side. This tumor had been felt at 
birth by her local physician, who had thought that it represented spleen. How¬ 
ever, 5 weeks before her admission to the clinic he had examined the child again 
and had referred her for treatment. The baby had been growing normally, had 
never experienced gross hematuria and was asymptomatic. 

On physical examination a movable mass, the size of an orange, was felt in the 
region of the left kidney. Routine urinalysis and determinations of blood urea and 
hemoglobin gave essentially negative results. The roentgenographic appearance 
of the chest and of the region of the kidney, ureter and bladder was normal except 
for evidence of a soft-tissue mass in the region of the left kidney. A tentative 
diagnosis of renal malignancy was made and surgical intervention was advised. 

On February 27, 1925, the left kidney was explored. A “cystic tumor” the size 
of a large orange was found and, after the fluid had been aspirated from the cyst 
by means of a trocar, the kidney was removed. The cyst measured 7.5 cm. in 
diameter and had been filled with clear fluid. The remaining renal substance had 
been largely destroyed (approximately 90 per cent). 

The postoperative course was uneventful and the child was dismissed on the 
eleventh postoperative day. No further followup data were obtained. 

Case 19. A 22-month-old boy was first seen at the clinic on December 30, 1942, 
because of a left abdominal mass that had first been noted when he was 3 months 
of age. His local physician had originally believed the mass to be splenic. 

On physical examination a cystic mass was felt in the left upper quadrant. 
Routine urinalysis revealed pyuria, grade 1 (on a basis of 1 to 4). Determination 
of hemoglobin and blood urea gave normal results. The roentgenographic appear¬ 
ance of the chest was normal. An excretory urogram demonstrated a normal right 
kidney and a nonfunctioning left kidney, with a rounded soft-tissue mass located 
in the renal region (fig. 1). A tentative diagnosis of left hydronephrosis was made 
and exploration was advised. 

On January 14, 1943, the left flank was explored surgically. A large renal cyst 
was found arising from a small left kidney. The kidney and cyst were excised, 
the latter measuring 10 cm. in diameter. The ureter was dilated, and exploration 
revealed intussusception of its distal end and secondary hydroureter. The ureter 
was divided flush with the bladder and the distal segment was ligated. 
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Fin. 1. Excretory urogram demonstrates normal-appearing right kidney. Large, round, 
soft-tissue mass occupies position of ieft kidney. 

The patient had an uneventful postoperative course and was dismissed on the 
sixteenth postoperative day. Xo followup information was obtained. 

Case 20. A 10-year-old girl was first seen at the clinic on August 21, 1951, com¬ 
plaining of pain in the right upper quadrant; she had had the pain for S months. 
The pain had been dull and intermittent during this period but had become more 
severe 2 weeks previously, during an attack of acute tonsillitis. Pier local physi¬ 
cian obtained an excretory urogram and informed the mother that the child had 
a “tumor or growth” in her left kidney, appaiently asymptomatic, all previous 
symptoms having been referred to the opposite side. 

On physical examination at the clinic no mass could be felt in either flank. The 
lesults of routine urinalysis, the values for hemoglobin and blood urea, the sedi¬ 
mentation rate, and the x-ray appearance of the chest were within normal limits. 
An excretory urogram levealed a normal right kidney, but theie was flaring of the 
upper calyx of the left kidney suggestive of a tumor of the upper pole of that 
kidney. Cystoscopy and retrograde pyelography were peiformed, the latter again 
demonstrating a normal right kidney and a crescentic deformity of the upper 
calyx of the left kidney (fig. 2). A diagnosis of left renal cyst or neoplasm was 
made and exploration was advised. 

On August 27, 1951, the left kidney was exposed and a solitary cyst of the 
upper pole and mesial aspect of the kidney was found. The cyst measured ap¬ 
proximately 5 by G cm. Straw-colored fluid was aspirated from the cavity of the 
cyst, and the wall of the cyst was incised widely. Cytologic study of the aspirated 
fluid did not reveal malignant cells. 
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Fig. 2. Retrograde pyelogram demonstrates normal right kidney and ureter. Marked 
crescentic deformity involving two of upper calyceal group of left kidney is caused by 
poorly defined soft-tissue mass in upper pole. 

The postoperative course was uneventful and the patient was dismissed on the 
eleventh postoperative day. 

Case 21. A 7-year-old boy was first seen at the clinic on February 9, 1955, 
because of an asymptomatic left abdominal mass discovered by his local physi¬ 
cian during the course of a routine physical examination. X-ray studies done at 
that time showed a “tumor in front of or associated with the left kidney.” 

On physical examination the abdomen was noted to be asymmetrically promi¬ 
nent, predominantly on the left side. A large mass, which was somewhat soft and 
nontender, occupied the entire left upper quadrant and accounted for the pre¬ 
viously noted abdominal prominence. The results of routine urinalysis, the con¬ 
centration of blood urea and hemoglobin and the x-ray appearance of the chest 
were within normal limits. Excretory urography demonstrated a poorly defined 
but definitely enlarged left renal mass, which was low-lying and which filled the 
entire flank. The left renal pelvis was dilated, as were the infundibula and the 
calyces. With the exception of the middle calyx, which was elongated and dis¬ 
torted, the aforementioned structures maintained nearly normal contours. The 
uretei was not outlined. The right kidney and ureter were normal (fig. 3, a). It 
was thought that in spite of the soft, cystic nature of the mass, the probable 
diagnosis was left renal neoplasm (Wilms’ tumor), and surgical exploration was 
advised 
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Fig. 3. a, Excretory urogram demonstrates grossly normal right kidney. Marked pyclec- 
tasis of left kidney along with dilatation cf infundibula and calyces. Middle calyx ia’elon- 
gated and distorted. Enlarged but poorly defined renal mass obliterates psoas shadow. 
b. Postoperative excretory urogram sheas marked improvement in appearance of left 
collecting system. 

On February 15, 1955, exploration through a primary, left midrectus incision 
icvealed a huge cystic mass that presented retroperitoneally and displaced the 
abdominal viscera to the right. The left lateral leaf of peritoneum was incised 
and a huge cyst, which was estimated to be 20 cm. in diameter and which arose 
from the left kidney, was mobilized without incident. The cyst was too large to be 
delivered through the incision. Renal tissue could be palpated behind this cyst, 
but since the status of the kidney was unknown, it was felt wise to drain the cyst. 
Eighteen hundred cubic centimeters of slightly yellow, clear fluid was aspirated 
through a trocar. After collapse of the wall of the cyst the kidney was examined 
carefully, and since there appeared to be nothing more than gross distortion of 
an otherwise nonnal amount of renal mass, the presenting wall of the cyst was 
excised. It could then be determined that this huge simple cyst had developed 
on the anterolateral surface of the kidney, flattening it like a pancake. The pos¬ 
terior suiface of the kidney was normal except for its increased surface area. One 
other tiny cortical cyst was detected at the upper pole, and its roof was incised. 
The small extrarenal pelvis and ureter were normal. No communication between 
the cyst and the collecting system could be demonstrated. Extraperitoneal drain¬ 
age was established through the left flank, following which the lateral leaf of 
peritoneum was closed and the abdominal incision was sutured in layers. 

The postoperative course was uneventful. An excretory urogram made on the 
thirteenth postoperative day demonstrated an essentially normal left kidney 
(fig. 3, b). The patient was dismissed on the sixteenth postoperative day. 
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SUMMARY AND CONCLUSIONS 

Congenital simple renal cysts that attain sufficient size to become clinically 
evident in childhood are rare. Sixteen cases satisfying the outlined criteria have 
been described in the literature and five additional cases are reported herein. 

Simple renal cyst is found somewhat more frequently in males and in the left 
kidney. It may be encountered at any age from the newborn period through 
adulthood, and it involves the poles of the kidney with approximately equal fre¬ 
quency. The presenting complaint in almost all cases is that of abdominal mass, 
occasionally accompanied by pain. The lesion is demonstrable by urography, 
either excretory or retrograde, but roentgenographie or clinical differentiation 
from renal malignant tumor (Wilms’ tumor) is practically impossible. For this 
reason, and because simple renal cyst in childern is rare as compared to renal 
embryoma (Wilms’ tumor), the usual preoperative clinical impression is that of 
malignant disease. 

Excision of the presenting cyst wall is the treatment of choice unless severe 
destruction of renal parenchyma necessitates nephrectomy. Unfortunately, such 
destruction frequently prevails. 

The rarity of congenital simple renal cyst in children and the similarity of the 
resultant clinical picture to that of renal neoplasm are emphasized. 
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DIFFERENTIAL DIAGNOSIS BETWEEN CANCER AND SOLITARY 
SEROUS CYST OF THE KIDNEY 

B. G. CLARKE, WILLIAM J. GOADE, JR., HAROLD L. RUDY and 
LAWRENCE ROCKWOOD 

From the Departments of Urology and Radiology, Tufts University School of Medicine, 

Boston, Mass. 

The decision whether or not to operate for exploration of a symptomless renal 
mass is sometimes difficult. Many of these are found incidentally in x-rays of 
stomach, gallbladder or spine (Ettinger and Elkin). They usually prove to be 
solitary, serous cysts. Operation for diagnostic purposes alone creates a low but 
definite rate of operative deaths and complications. If, though, there is no way 
to make an accurate diagnosis without operation there is much more serious 
danger in the possibility that a malignant lesion may be left. 

We have studied the problem in two ways. First, we have analyzed the x-rays 
and clinical histories of 83 patients with proved diagnoses of renal cyst or cancer 
to see if we could find any really satisfactory criteria for differential diagnosis. 
Second, we have considered why, other than for diagnosis, operative exploration 
and excision may be justified when a renal mass is thought to be a cyst rather 
than a tumor. 


STATISTICAL SURVEY 

In 8(5 patients, the diagnoses of various types of renal tubular carcinoma were 
proved at operation. Thirty-four were subjected to nephrectomy and 2 to ex¬ 
ploration and biopsy. Thirty-nine patients underwent surgical excision of solitary 
serous cysts. In 8 additional patients, the diagnosis of cyst was proved by trans- 
lumbar needle puncture. The technique was that suggested by Ainsworth and 
Vest (fig. 1). Before injection of contrast medium a small quantity of fluid was 
aspirated in each case for bacteriologic, cytologic, and chemical study. 

Table 1 indicates that neither the age of the patient nor the size of the mass, 
as outlined in x-rays, was an important diagnostic consideration. 

Neither sex of the patients (fig. 2), the laterality of the lesion (fig. 3, .4), nor 
the location of the renal mass (fig. 3, B) proved to be significant signs in differ¬ 
entiating the two types of disease. 

In a study of clinical findings (fig. 4) we discovered several signs of presump¬ 
tive but none of absolute diagnostic significance. Most of the cysts were asymp¬ 
tomatic. Most of the cancers caused one or more of the usual symptoms. Many 
more of the cancers, presumably because of their relative hardness, were dis¬ 
covered during routine, preoperative physical examination. The finding of 
anemia (less than 11 gm. of hemoglobin per 100 cc) made for strong suspicion of 
cancer. Eight of the cancer patients exhibited fever and in 2 it was the chief 
complaint. 

The study was aided, in part, by a grant from the Charlton Research Fund, Tufts Uni¬ 
versity School of Medicine. 

Read at meeting of New England Section of American Urological Association, November 
10, 1955. 
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Fig. 1. X-ray of solitary, scious cyst of left kidney after percutaneous needle puncture 
and instillation of contiast medium. 

Table 1 



Tumors. 

Cjsts 

Age 



Avcruge 

50 1 

56 

Range 

32-84 

43-75 

Maximum diameter of lesion, cm. 



Smallest lesion 

3 

2 

Largest lesion 

20 

1G 

Avei age 

10 

7 


We found that retrograde pyelography olfered no special advantage over 
excietory urography provided the latter examination was of satisfactory quality. 
In 7 cases of cancer, there was 11011 -excretion of dye on the affected side and 
retrograde study proved mandatory. In a number of other cases we found that 
the retrograde study yielded shaiper pictures. I 11 2 cases of cyst, in which both 
intiavenous and retrograde examinations were performed, we noted distensibihty 
of the deformed calyces (fig. 5). This has been described previously by other 
writers as a sign peculiar to solitary cyst. Because of the comparative rarity of 
its occurrence we regard the sign as having limited value. 

Tabulation of extrarenal roentgen abnormalities, as seen in the pyelogranis 
(table 2), suggested that ureteral displacement and renal axis deviation occurred 
about equally often in each condition. Though significant of renal mass, these 
signs aided little in differentiation. Changes in the psoas shadow, when found, 
were always associated with cancer in our group of cases. 

A classification of intraienal pyelographie abnormalities (fig. 0) shows that 
calcification within the mass (fig. 7) was relatively common in cancer but did 
not occur, in this group of patients, among those with cysts. It is of known rare 
occurrence in solitary cysts (Kirwin). Most of the masses whose shadows were 
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local and extrarenal proved to be cysts, as did most of those which failed to 
produce calyceal distortion. A local, extrarenal mass was defined in this study 
as one originating within the kidney but whose outline protruded extraienally 
beyond an otherwise relatively noimal lcnal outline. That this type of shadow 
is often associated with solitaiy cyst was pointed out by Herbst and Vynalek, 
but we found that it did not exclude cancer as the diagnosis. Appaient arnpu- 


% 



Fig l Clinical signs 



Fig 5 Deformity of loner major calyx of left kidney seen in excretory urogram of pa 
tient with solitary, serous cyst .1, after retrograde dye injection B, deformed calyx is 
seen to be distensible 


Table 2 Extrarenal roentgen abnormalities 


Axis deviation 
Ureteral displacement 
Changes in psoas shadow* 


Tumors (36) 


Cysts (47) 


16 

7 

7 


13 

4 

0 
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blood counts, a chest x-ray, cholecystogram, barium enema, and upper gastro¬ 
intestinal series yielded normal findings. Excretory urograms and a nephrotomo¬ 
gram showed an avascular, spherical mass 12 cm. in diameter in the upper pole 
of the left kidney. At operation this proved to be a solitary, serous cyst which 
was removed by one of the authors (B. G. C.). Symptoms disappeared immedi¬ 
ately after operation and did not return during 2 years of observation. 

Second, the cyst may destroy renal cortex by pressure (Herbst and Polkey; 
Leadbetter) or by ureteral obstruction and secondary hydronephrosis 
(Kretschmer). 

Third, infection may occasionally occur within a cyst (Nelson and Hooper). 

Fourth, reversible hypertension of the Goldblatt-Page type is occasionally the 
result of solitary cyst (Kreutzmann). 

Fifth, small cancers occasionally occur within the walls of otherwise typical 
solitary cysts (Emanuel; Hepler; Youngblood). Even in a typical serous cyst, 
the entire wall should be carefully inspected for such a lesion. Hemorrhagic 
cysts are known to be associated with cancer in about one-third of the cases. 

Sixth, solitary cyst may occasionally be subject to spontaneous rupture and 
cause serious hemorrhage, as illustrated by the following case: 

Case report. A 37-year-old man experienced acute, left flank pain while lying 
in bed. This became more severe during the next half hour. He was admitted to 
the hospital in shock, with a large, tender, flank mass on the left. The pyelogram 
showed gross deformity and an extrarenal mass (fig. 9). At operation, performed 
by one of us (L. R.), a large retroperitoneal hematoma that was evacuated con¬ 
tained fragments of the wall of a typical serous cyst the identity of which was 
proved histologicalty. 

These considerations all suggest that operative removal of the serous cyst is 
to the patient’s advantage in the usual good risk case apart from its value in 
proving the absence of cancer. We believe, however, that if operative interven¬ 
tion is seriously contraindicated and that the renal mass can be proved typically 
spherical and avascular by aortograms, nephrotomograms or nephrograms 
(Herzan, Berry and Cross), translumbar needle puncture may be done to es¬ 
tablish the diagnosis of solitary, serous cyst. After needle puncture, an x-ray 
contrast medium ma} r be injected to delineate the lesion; and bacteriologic, 
cytologic and chemical study of the fluid may be carried out further to corrobo¬ 
rate the diagnosis. 



Fig. 9. Retrograde pyelogram after spontaneous rupture of solitary cvst of left kidney 
with exsanguinating hemorrhage. 
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RENAL FUNCTIONAL PATTERN IN CALCULOUS DISEASE 

ALEJANDRO CHAIT 

From Institute tie Inicshgacitm M alien, Mercedes y Martin Fencyra, Cordoba, Aujcntina 

Notwithstanding the mu easing numbei of expeumeutal and clinical woiks 
pcifoimed in recent jeais on the piobiem of lenal hthiasib, the functional pat¬ 
tern of the kidney in this disease has lecened little if any attention 

The piescnt investigation was undeitaken in oidei to e\ploie the lenal func¬ 
tion in a selected group of patients with a lustoiy of lenal or uieteral calculi 

ui.moos 

All studies weie done in the morning, 12 liouis aftei the last meal The subjects 
were oially hydinted with 400 cc of light tea 1 horn befoie the pioeedure An 
indwelling cathetei was nisei ted into the bladdei and an lntiavenous infusion 
of 0 02 ce of a 30 pei cent diodiast solution pci minute was staited Aftei a 30- 
niniute “equihbiation” peuod, urine was collected dining periods aieraging 15 
minutes each Venous blood samples weie obtained from an autebiaehial vein at 
the mid point of each peuod Simultaneous cleaiances of uiea, endogenous 
ueatinine and diodrast weie deteunined 

Aftei mu easing the infusion of diodrast until a plasma level of about 20 mg 
pei cent was obtained, two penods weie tun foi measuring the tubular mass foi 
the excretion of diodiast 

Diodrast cleaianco was used as indicator of icnal plasma flow, glomerulat 
filtration rate was deteimmed fiom the endogenous cieatmme cleaiance, simul¬ 
taneous uiea plasma clearance was also deteimmed The tubulai mass was detei- 
lmned foi the excretion of diodiast at high plasma level 

CLINICAL SUBJECTS 

The subjects foi this study were 10 nonliypeitensive patients with one or 
moie episodes of urinaiy stones, without any piesent evidence of urolithiasis, 
lenal destiuction oi pyelocaliectasis in the excretory uiogiam They langed in 
age fiom 37 to 52 years Five of them had to be opeiated on in ordei to lemove 
the stone, the othei five passed the stones spontaneously oi following cystoscopic 
maneuvcis None of them had any evidence of hypeitension, caidiovasculai or 
lenal disease, except past hthiasis 


HESULTS 

Table 1 presents the data fiom each subject 

Effective lenal plasma flow is definitely below the noimal lange of plus oi 
minus twice the standard deviation fiom the lespective male and female means 
(table 2) (early) 

The glomeiular filtiation rate falls below' the noimal range in 9 cases, being 
only in one case within the noimal range 

Accepted for publication Januarv 11, 1956 
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Table 1 


Case 

Set 

Age 

Blood 

Pressure 

Plasma 

Urea 

t Urea * 
Clearance 

GFR 

RPF 

FF S 

i 

! 

Tm 

II 




1 

C7 

T i 

CC 

CC ; 

! 

mg. , 


1. A. P. 

& 

46 

1 130-S0 ; 

46 

66 

64 

392 ! 

.16 

32 ! 

12 

2. H. D. 

& 

, 52 

120-80 j 

45 

1 84 

70 

380 

• is , 

10 1 

15 

3. J. D. 

I c? 

42 

i 150-100 i 

36 

J 55 1 

70 

2S0 

.25 



4. L. P. 

<? 

37 

120-80 , 

57 

74 1 

90 

262 j 

| -34 

19 

14 

5. J. F. 

& 

. 4S 

120-70 | 

61 

66 1 

SO 

270 ! 

| .30 

37 

7 

6. J. B. 

<? 

39 

, 130-90 

73 

51 ! 

50 

[ 270 

! .is 

j 21 ! 

13 

7. J. D. 

, d' 

' 50 

140-S0 ' 

35 

74 

55 , 

260 | 

.21 

1 16 i 

16 

8. B. M. 

! c? 

i 45 

; i3o-so ! 

57 

1 70 I 

90 

230 ! 

.41 

3S 

8 

9. L. B. 

! * 

1 47 

I 130-80 1 

40 

. 100 

60 

220 

.26 

24 

10 

10. A. B. 

i ~ 

i 46 

i i2 °- 70 1 

22 

j 60 1 

70 

I 170 

i 

.4! j 

17 1 

9 


Table 2 



Male 

1 

1 

Female 

Mean \ 

.. . .. ...... ... t 

<r 

; Mean j 

a 

Glomerular filtration rate (GFR) 

1 

[ 131 

21.5 

i 

117 

15.6 

Renal plasma flow (RPF) 

1 697 

136 

594 

102.4 

Filtration fraction (FF) 

i 0.19 i 

0.02 

0.20 

0.03 

Tm diodrast (TmD) 

i 52 1 

S.7 

42 

9.4 

Irrigation index (II) 

....! 14 | 

2.1 

14 

2.3 


a-. Standard deviation. 


The filtration fraction (glomerular filtration rate/renal plasma flow) does not 
follow a regular pattern, it averages 0.27; being normal in 6 cases and above the 
normal range in 4 cases. 

Only in 2 cases Tm diodrast is within the normal range, in 8 cases it falls below. 

Renal plasma flow/Tm diodrast ratio falls within the normal range in all 
cases. 

The concentration of urea in plasma ranges from 0.22 to 0.73 g per cent. 

DISCUSSION 

The severe reduction of the values of renal plasma flow, glomerular filtration 
rate and tubular mass in the present cases is striking since none of them has 
hypertension, or any clinical or laboratory evidence of past or present glomerulo¬ 
nephritis or any other renal disease. 

The increase of the filtration fraction in some of the present patients is similar 
to that observed almost hi every case in which the renal plasma flow is reduced 
below 300 cc per minute. 

The almost normal value of the renal plasma flow / Tm diodrast ratio is worthy 
of 1 eing stressed since it denotes a proportional reduction of renal irrigation 
and the amount of functioning tubular parenchyma. 

In the absence of signs of renal destruction or urostasis due to obstruction in 
the excretory urogram, the possibility that the functional pattern may be the 
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e\piession of the undeiljmg cause of the calculous disease must be taken into 
account 

A mechanical oi refle\ influence of .stones on the kidney can be e\cluded 
since all the patients are it the tune of the study fiee of evidence of lenal 01 
uieteial calculi foi at least foui montlis 
The possibility that the described modifications of the lenal functional pat 
tein aie metely coincidental with the calculous disease cannot be ruled out, but 
it still lemams as an uncontroceisial fact, as fai as oui obseivations aie con¬ 
cerned, that m eieiy case of past lustoiy of urinary hthiasis the lenal functional 
exploiation leiealed such modifications 

hUMMAI'A 

The lenal functional pattern m 10 cases of lenal calculous disease is described 
Notwithstanding the absence of hypeitcnsion 01 evidence of piesent lenal 
disease, renal plasma (Ion, glomeiulai hltiation late and Tm diodiast were 
seveiely 1 educed 

These obseivations suggest the possibility that the deep altciation of the 
lenal function obsened m calculous disease may depend on the undeilymg 
cause of the hthiasis 
altc General Paz 266, Coxloba, Argentina 
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ELECTRON MICROSCOPY OF A CYSTINE UROLITH 
JOHN H. L. WATSON 

From the Edsel B. Ford Institute for Medical Research, Henry Ford Hospital, Detroit 2, Mich. 

While x-ray diffraction 1,2 has proved a useful and rewarding tool in the study 
of the structure of kidney calculi (analysis of the stones is done by this method 
on a routine basis), electron microscopy has not yielded results as readily. It is of 
interest to study the structure of uroliths by electron microscope techniques 
because of what may be learned about the manner in which the stones are 
constructed, particularly in the neighborhood of the core, at the interface of the 
layered areas; and in stones where x-ray diffraction has indicated a composite of 
crystalline materials. From such studies some insight into the mechanism of 
stone formation itself may be gained. 

The principal difficulty in the electron microscopy is to develop a method fox- 
replicating the surfaces of the calculi so that their structures can be examined 
by application of the high resolution afforded by the microscope. The stones are 
difficult to replicate because they are often of soft or poi’ous structure. Many 
times, they are so insoluble in usual solvents that ordinaxy replicating methods 
are impossible. Crushed fragments yield no significant information. 

Therefore, although many other replicating methods were attempted, none 
yielded reliable results until carbon replicas were employed. The adaptation of 
the carbon replication technique 3 to the problem resulted in these first electron 
micrographs of the fine structure of a kidney calculus. The pi’esent paper desci’ibes 
the procedures and illustrates the results with a urolith of cystine. This particular 
stone was examined earlier by x-ray diffraction and chemical means and reported 
in footnote 1. It is of special interest because, contrary to usual observation of 
cystine stone, it was found to be opaque to x-rays 4 and could not be cut easily 
with a knife. 5 Prien and Frondel 8 describe cystine calculi as veiy soft unless they 
are densely granular. This stone did not seem to be granular but was quite hard. 
It was hoped that some of these facts might be reconciled by electron microscopic 
observation of the fine structures. By both diffraction and chemical methods the 
stone was judged to be a very high purity of cystine. Clinical data concerning the 
patient from whom it was taken are coirtained in footnote 1. Electron micro¬ 
scopically the stone was used because it was large enough (27 by 19 by 13 mm.), 
to make handling less of a problem, because cystine is relatively easily dissolved 

Accepted for publication January 26, 1956. 

1 Parsons, Jonathan: Radiopaque renal calculus identified as cystine by x-ray diffraction. 
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in KOH and because it (the stone) was 1 datively compact, haid and leadily 
leplnated 

The cystine of this stone was identified by \ lay diiTuetion as 1-cjstme, which 
has ail hexagonal tiapezohedial stiuctuie with uvstals oceuiung as tablets with 
perfect basal cleavage along the (0001) planes 

l,XI‘i.I(IMDXT VI, METHODS 

To piepaie replicas foi election microscopy, the calculus was split and a 
section removed foi polishing and etching m KOII The section was bioken into 
pieces, each of which was labelled as to location and then set individually within 
an evapoiatoi,* so that the desned aicas of the stones would receive the dnect 
carbon film The caibon aic was arianged diiectly above the samples and was 
heated and evaporated by the usual techniques Figme 1 is a schematic diawing 
which shows the e\peiimontal an ingement It was found that caibon deposited 
upon all suifaces to some extent except the bottom and appreciably thick and 
useful films weie letnevable also fiom the sides although the carbon film was 
obviously thickest upon that suifaee facing the arc Consequently , it was possible 
to obtain carbon icphcas of more than one side of a ^ution at a time and to 
study the suifaee of any plane plus the suifaee of a plane peipendicular to it 
Although replicas of the stone weie taken fiom six diffeient locations and fiom 
two diffeient layers, paiallel and peipendiculai to the plane theie weie no 
lepioduoible or incognizable dilfcieuccs m the moiphology ot the various aicas 
The same appeuiances weie icpoited foi each set of icphcas and it was concluded 
that the composition was unifoun throughout Hie miciographs which aie 
shown are chosen foi the type of stiuctuie they repiesent, but are rcpiesentative 
foi all sections of the stone 

Some discussion of the expeiimeuta! method is neccssaiy for a piopei mtei- 
pietation of the image intensities in the nnciogiaphs It should be lemembeied 
that caibon icphcas give excellent contiast and that slight ditTeiences in thickness 
give consideiable dilTeience in image intensities Thus many of the nnciogiaphs 
give the clauty of a line drawing The nnciogiaphs aie positives and wheievei the 
image is a lightei density the caibon film is thinner The nnciogiaphs give an 
impression of peispective m tlnec dimensions because of the high contiast, and 
the foieshoitened aieas me paiticulaily dark in the miciogiaphs because of the 
effectively thicker targets offeied to the elections by the projected replica 
volumes Sloping areas which are slanted less abruptly, appear lightei than those 
at nioie acute angles This is lllustiated in figuie 2 which shows a typical suifaee 
m cioss section at A At B the surface is shown coated with carbon deposited 
normally upon it In C the cystine stone lias been dissolved away leaving the 
leplica alone Although appioxunately the same thickness of caibon has been 
deposited everywheie, the slopes piesent effectively thickei targets with more 
election scatteung powei In the election optical image, theiefore, the slopes are 
less intense and the flat planes bnghtei In the negative image, D, consequently, 

* Optical Film Engineering Company, Inc , Philadelphia 33, Peimsylvam i Model No 
SC 3 
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Fig. 1. Schematic drawing of experimental arrangement for depositing carbon film upon 
specimen surface. 


SUWACE TO 5E REPLICATED 




c 

D 

E 


Fig. 2. Schematic representation of manufacture of carbon replica: .4, cross-section of 
original cystine sample. B, cystine surface coated with uniform .deposit of carbon. C, 
carbon replica after removal of cystine. D, image intensities on negative plate obtained by 
electron microscopy and E, image intensities on positive micrograph. 


the slopes are light and the flat planes dark: and in the final positive prints, E, 
the slopes are relatively dark and the fiat planes are bright. 

The very light areas in some micrographs are due to a shadow casting effect 
of the carbon deposit. The carbon source is relatively large (2 or 3 mm.), and 
it is relatively close (15 cm.), to the depositing surfaces and therefore with 
certain geometry it is possible for certain areas to be more or less protected 
from the direct path of the carbon vapor and for shadows to be formed. (A 
shadow under these circumstances is a relative absence of carbon.) These shadow's 
are particularly present in figure 4, A (arrow). 

The micrographs were all taken with an EMU-2B* instrument, with and 
without an objective diaphragm. Wherever a diaphragm was used it had a 
diameter of 25 microns. The original plates were taken at the low magnification 
of 16S0X and enlarged optically to 5000X and 10,000X for publication. 

* Manufactured by Radio Corporation of America. 
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OBSERVATIONS 

Ill almost e\eiy microgiaphed field the compact, well constructed natuie ol the 
stone was especially striking Poious places w Die not seen and gianulai aieas ueie 
eNCeedmgly rare Tlie natuie of one of the few gianulai aieas obseived is giten in 
figuie 3, *1 The tiny ciystals seen aie met veiy lufiequcntly in the stone and 
are piobably a function of what might be called the few poious 01 granulai 
locations In geneial, this section is paiallcl to the (0001) plane, the chaiactenstic 



[** Tig 3 Carbon replicas of cystine urolith, X5 000 A, to show small granular material 
infrequently observed B to shoe several ‘grams’ or crystalline are is meeting in one loca¬ 
tion 
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Fig. 5. Carbon replicas of a cystine urolith, x 10,000, parallel to (0001) basal cleavage 
plane. 


120° angles of the hexagon are visible everywhere, but the structure appears a 
little less perfect than in most sections to follow. The very dark areas are probably 
cystine material not removed from the carbon film by the KOH etching. There is 
apparently a differentia! etching by KOH over the surface of the cystine which 
results in excellent rendition of the basic structures. 
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Fig. 6. Carbon replica of cystine urolith X 10,000, showing field with (0001) planes tipped 
slightly to plane of micrograph 

Figuie 3, B is included to show at lelatively low magnification that several 
grains or crystals may be arranged closely together in many locations. In the 
figure are seven grains in close juxtaposition. The stone is therefore an arrange¬ 
ment of close-packed small ciystalline units, with very little space, if any, 
between them. The dark, linear areas (arrows) repiesent narrow fissures between 
these grams. The lighter linear areas lying approximately parallel within the 
grains aie narrow steps, indicating the cleavage planes within the crystals. 
Within a gram these have a constant dilection winch varies from grain to grain. 

Two examples of structuies in the (0001) plane are given in figuie 4. The 
geneial appearance of hexagonal plates piled upon each other is similar to that 
obsei \ ed m the light micioscope 7 except that finer detail is resolved here. Hexago¬ 
nal depressions are also noted. The hexagons aie disci ete and there is no spiralling 
at the edges of the piles or depiessions, such as has been reported for etched 
germanium 3 crystal suifaces and for other materials. 3 The exceedingly compact 
natuie of the calculus is observed again. Further examples of structuie parallel 
to the cleat age plane is show n in figure 5. Figuie 5, .4 has mostly small, hexagonal 
areas all dnected more or less parallel to the arrow. Figure 5, B shows much 

' Hawk, P B , Oaer, B L. and Summerson. W. H : Practical Physiological Chemistry. 
Philadelphia The Blahistou Co , 1951, p 127. 

s Ellis S G Dislocations m germanium J. App Phjs., 26: 1140-1146,1955 
a Amehnckx, S Growth features on crystals of long chain compounds I Acta Crysfc., 
8: 530-537 1955 
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larger cleavage planes, not so deeply etched, all arranged again in a constant 
direction. 

The rest of the figures show fields wherein the cleavage planes are oriented at 
greater and greater slopes to the plane of the micrographs. They demonstrate 
conclusively the extremely compact nature of the stone’s structure and explain 
its opacity for x-rays and its hardness. In figure 6 the planes are only slightly 
tipped and the flat areas are still predominant in the field. There are no complete 
hexagons but there are many lines with angles of 120 degrees between them. In 
figures 7, .1, 7, B and 8, .1 are fields with the cleavage planes tipped even further 
until the edges of the cleavage planes rather than their flat surfaces are becoming 







Fig. 8. Carbon replicas of a cystine urolith XlU.uOO, showing in A a field tipped with 
(0001) plane about 60 degrees to plane of micrograph, and in B and C fields tipped with 
(0001) plane approximately perpendicular to plane of micrographs. 
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predominant in the micrographs. In figure 7, .4 the lips of the hexagonal tablets 
have been etched or broken to protrude so far that they throw long shadows 
(light triangles). The planar nature is still visible everywhere. In one location 
(double arrow) the complete layers come to an 120° angle point and some 
structure perpendicular to them in the tablet can be seen. 

In figure 7, B the perpendicular structure is not seen, the planes have been more 
uniformly etched than in figure 7, A and lie in layers of close packing, sideb3 r side 
like the teetli of a saw. In figure 8, .4 a good example of the long, close packed 
planes is seen. In figures 8 B and C are examples wherein the cleavage planes are 
almost perfectly perpendicular to the plane of the micrographs. Everywhere, the 
very compact nature of the packing is clearly visible. The fine structure at right 
angles to the cleavage planes is again visible but has a contrast much inferior to 
that in the direction of the cleavage planes. The individual platelets have a 
minimum measurable thickness of about 30 mg. * and are separated by a minimum 
distance of about 10 mg. Tablets as thick as one micron are seen. 

DISCUSSION 

From this work it may he concluded that the carbon replica method can be 
used productively in the electron microscopy of uroliths. It has shown about 
cystine calculi in particular that where they are opaque to x-rays and hard, these 
properties are duo to particularly efficient packing of the cystine tablets into the 
macroscopic stone. The only granular, or porous areas in this particular stone 
might be designated as those areas where the structures were broken and tiny as 
in figure 3, it. There did not seem to be any overt changes in morphology from 
location to location in this stone, and no core structure could be determined as 
such. There was no visible evidence of colloid, the stone being a result of a 
crystal formation from solution. In stones of other genesis it might be that 
colloidal structures would be demonstrable by the electron microscope. 

SUMMARY 

A method for studying the structure of uroliths by electron microscopy of 
carbon replicas is introduced. The method is illustrated by the first electron 
micrographs taken of a cystine calculus. 

* A millimicron (ma.) equals 10" ! centimeters. 
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EXPERIENCES WITH THE ILEAL CONDUIT 
IN URINARY DIVERSION 
WILLIAM J. BAKER and EDWIN C. GRAF 

From Urological Services of Cook County Hospital and St. Luke’s Hospital, 

Chicago, III. 

Encouraging reports in the medical literature concerning the use of an isolated 
segment of terminal ileum offers a new approach to the problem of urinary tract 
diversion. The results and impressions of this procedure in a series of patients 
are presented. The patients had a diversity of pathological lesions. 

Diversion of the urinary stream will always constitute a major urological 
problem. Certain limitations have attended all approaches to this problem. 
Obstruction, reflux, infection and electrolyte imbalance are hazards following 
bilateral ureterosigmoidostomy. Cutaneous ureterostomy requires much para¬ 
phernalia. Unilateral renal exclusion has been suggested to minimize postopera¬ 
tive care. Stricture of the stoma and ureter is a constant threat. An indwelling 
ureteral catheter is a foreign body and may aggravate infection or cause calculus 
disease. Transplantation of the ureters to a rectosigmoid pouch has been advo¬ 
cated. This use of the rectum as an urinary reservoir with voluntary control 
must be associated with a proximal colostomy without voluntary control. 
Perineal sigmoidostomy, utilizing the rectal sphincter for fecal control as sug¬ 
gested by Lowlsley, may be a solution. Use of the ileocecal pouch as a substitute 
bladder offers much promise. 

Diversion of the urinary stream to an isolated ileal segment seemed ideal for 
several reasons. Continuous contamination by the fecal stream was avoided. The 
fecal current was preserved and no colostomy was needed. Little or no absorption 
of metabolites or electrolytes into the circulation was found because the ileal 
segment was merely a conduit. No reservoir existed to allow constant exposure 
of intestinal mucosa to urine. Reflux of infected secretions was not a danger 
because the hydrostatic pi’essure gradient could not be reversed. Preservation 
of the ureteral blood supply enhanced healing without stricture. Ureteral blood 
supply was maintained because only short segments of the ureteral bed were 
disturbed. The ileal segment was fixed to the posterior peritoneum where the 
ureters emerged from the retroperitoneum. 

Preoperative preparation for ileal shunt surgery was simple by comparison to 
the exhausting routine needed to ready the large bowel for ureterointestiual 
anastomosis. The fecal stream is liquid in the ileal segment. The bacterial count 
is less in the ileal segment than in the colon. 

A high protein, low residue diet supplemented with vitamins was used. Sulfa- 
suxidine, 12 gm. each day, was given for 5 days. Repeated enemas were given 
the morning of surgery until the return flow was clear. Wangensteen drainage 
was started the night before surgery. This routine has always yielded a well- 
prepared ileum. 

Read at annual meeting, North Central Section of American Urological Association, 
Chicago, Ill. September 29-October 1, 1955. 
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The usual attention to the hcmogiam, a positive mtiogen balanic, and the 
caidiovascular status is necess iry as m all m ijoi suigeij' 

The surgical technique as desci ibed by Bi ichei has been follow ed The ileocecal 
segment has been avoided because of the vasculai limitations m this aiea A 
sufficient length of ileum was used to establish i conduit fiom the cutaneous 
ostium in the louei light abdominal qu.uliant to the piomontoiy of the sactum 
End to end ilea ileostomy and anastomosis of both meters to the conduit com¬ 
plete the opeiation Minimal segments of uictei aie isolated All techniques of 
ui etei at anastomosis ha\ e been used T he musoca-to mucosa method w as pre 
feued Splinting ureteial catheteis weie u^ul to insuie against early postopera¬ 
tive edema and obstniction at the anastomotic site 
Postoperativ e management has picsentcd no unusual pioblems The threat of 
abdominal distension has lequned the extended use of the Wangensteen diainage 
Mucus, which issues fiom the ileostomy, lias soiled the diessings The indwelling 
plastu uietcial catheteis have become plugged Removal of the cathetei is 
preferable to oveizealous attempts at lingation Blood chcmistiy dcteimina 
tions have shown no abnoimal deviations Use of the ileostomy bag has been 
del jj eel until healing has become established 

CASE llEPOIVTS 

Case 1 Mi McL , a white man 41 jeais of age, had extensive caitinoma ol 
the bladdei The ileal shunt was peifouned as a palliative procedure Ihe divei 
sion of the mine was effected and the ileal conduit functioned peifeetly The 
patient died 2 months aftei opeiation with carcinomatosis The blood electio 
lytes lemained noimal No autopsy examination was peimitted 
Case 2 Mi W \V , a white man 51 yeais of age, had extensive caicinoma of 
the bladdei The ileal shunt was peifouned and functioned well A perineo 
abdominal cystectomy and piostatovesiculectomy weie effected Iatei No ienal 
symptoms have been noted Examination 9 months aftei cystectomy ievealed 
evidence of caicmoma Figuie 1, .1 is a picoperative excietoiy uiogiam The left 
kidney did not visualize The left uictei was found to be lemarkably dilated at 
smgciy Both uieteis weie anastomosed to the ileal conduit Figuie 1, B is an 
excietory uiogiam taken 2 months aftei surgeiy The left kidney fails to v lsualize 
Minimal hydionephiosis is noted on the right side Figuie 1, C is an exuetoij 
urogiam taken 6 months aftei the constiuction of the ileal conduit and 3 months 
aftei cystectomy Essentially noimal moipliology of the right kidney and 
uretei is noted 

Case 3 Mi F S , a white man 74 yeais of age, had extensive caicmoma ol 
the bladdei He died 3 dajs aftei the ileal shunt was constiucted The cause of 
death was bionchopneumoma No uimaiy leakage oi obstructive lesion was 
found at autopsy No pyelonephritis was found No peutomtix was found 
Figuie 2 depicts the gioss autopsy specimen The stumps of the uieteis aie seen 
to piotiude into the lumen of the opened ileal segment VII anastomotic hneo 
weie tight but there seemed to be no evidence of the noimal healing tendency 
at 72 hours postoperatively 




Fig 2. Case 3 Autopsy specimen includes opened ileal segment and both ureters. Pro¬ 
truding and unobstructed ureteral stump is visible. 


Cfl'f 4- Mrs. F. A., a 26-year-olcl Negress, had irreparable x-ray and radium 
injury to the bladder incurred in treatment of carcinoma of the cervix. Radiation 
had caused complete necrosis of the trigone and proximal two-thirds of the 
urethra The ileal shunt has provided an excellent method for urinary diversion. 
Figiue 3, A is a preoperative excretoiy urogram which demonstrates bilateral 
hydronephrosis. Figure 3, B is au excretory urogram taken 1 month after di¬ 
version of the urine to the ileal segment. The hydronephrosis has become aggra¬ 
vated. Subjectively, the patient was improved. Figure 3, C demonstrates the 
persistence of the hydronephrosis 2 months after surgery. Figure 3, D is an 
excretory urogram taken o months after diversion. The hydronephrosis has 
improved. Figure 4 shows sustained improvement 13 months after surgery. The 









Fio. 3. Case 4. A, excretory urogram demonstrates preoperative bilateral hydronephro¬ 
sis. B, excretory urogram, 1 month after surgery, shows increase of hydronephrosis. C t 
excretory urogram, 2 months after surgery, shows continued hydronephrosis. D, excretory 
urogram, 5 months after surgery, shows improved morphology of both renal pelves. 



Fio. 4. Case 4 Excretory urogram, 13 months after surgery, shows sustained improve' 
ment. in renal morphology. 
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954 


W. J. BAKER AND E. C. GRAF 



Fig. 5. Case 8. *1, preoperative excretory urogram demonstrates normal renal morphology. 
B, excretory urogram, 1 month after surgery, shows normal renal morphology. C, excretory 
urogram, 5 months after surgery, shows hydronephrosis which was found to be caused by 
carcinoma. Anastomoses were patent. 

patient remains well 1 year after operation. Blood chemistry values remain 
normal. 

Case 5. Airs. AI. T., a Negress 49 years of age, had far-advanced carcinoma 
of the cervix, which involved the urinary bladder secondarily. The patient has 
been reasonably comfortable since the ileal shunt was performed 1 year ago. 
Blood chemistry values remain normal. 

Case 6. Airs. Iv. F., a white woman 50 years of age, had advanced carcinoma 
of the urethra and vagina. The ileal shunt was entirely successful. Renal function 
remained normal. The patient died 9 months after surgery of carcinomatosis. 
No autopsy was permitted. 

Case 7. Air. P. C., a 50-year-old white man, had extensive carcinoma of the 
urinary bladder. The ileal shunt was constructed and urine drained well. The 
ileal stoma became necrotic and sloughed one week after surgery. Urine drained 
fiom a fistula at the site of the ileostomy. Inanition became more marked and 
the patient died three weeks after surgery. Autopsy revealed well-healed anas¬ 
tomoses with no evidence of obstruction. No peritonitis was found. 

Case 8. Airs. A. C., a 65-year-old Negress, had extensive carcinoma of the 
bladder. The ileal shunt was constructed and extensive perivesical extension of 
the tumor was noted. The patient was comfortable and managed the ileostomy 
with ease. She died 6 months after surgery of carcinomatosis. Blood chemistry 
values lemained normal. She had no episodes of sepsis. Figure 5, A is a preopera¬ 
tive excretory urogram. Figure 5, B is an excretory' urogram taken 1 month after 
construction of the ileal conduit. No hydronephrosis was noted. Figure 5, C is 
an excietory urogram taken 5 months after surgery. Early' bilateral hy'drone- 
phrosis is noted. The obstruction was found to be due to carcinoma and not to any 
obstructive lesion at the site of the anastomosis. Figure 6 is a photograph of the 
autopsy specimen which shows the block of carcinomatous tissues surrounding 
the ileal segment. The renal parenchymia is well preserved. Figure 7 demon- 



Tig 7 Case S Autopsy specimen Ileal segment has been opened and anastomotic sites 
are demonstrated Mucosa to mucosa technique on left Pull through technique on right 

strates the sites of ureteral anastomosis Ihe left anastomosis was constmcted 
by a mucosa to mucosa technique Ihe light anastomosis ft as a simple pull 
tluough Neithei ostium uas obstructed Caicmomatous tissues occluded the 
ureters 

Case 9 Mr R J, a 51-year old white man, had a pelvic exenteration pei 
foimed because of carcinoma of the large bowel An ileal conduit was constmcted 
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Fig. 11. Case 13. Ileal stoma 



Fig 12 Case 13 Bag receptacle in place 


has been able to dispense with the ptotective undergarments. There has been no 
change from the preopeiative bowel habit. Alternating bouts of diarrhea and 
constipation constitute a difficult problem in bowel management. The ileal 
conduit functions perfectly. She is immeasurably improved by the urinary di¬ 
version Figure 10, A is a preoperative excretory urogram. An indwelling bag 
catheter is noted in the bladder. An excietory urogram, taken 1 month after 
surgery, demonstrates minimal hydronephrosis (fig. 10, B). Figure 11 demon¬ 
strates the ileal stoma. Figure 12 demonstrates the bag in place. 

Table 1 is a summary of the pathology, the complications, and the result of 
urinary diveision by the ileal loop. 



iAULb l urinary diversion uy neat loop 


SUBST11UTE BIADDER 


959 




960 


W. J. BAKER AND E. C. GRAF 


CONCLUSION 

Urinary diversion by isolated ileal loop is an acceptable procedure because of 
the simplicity for the operating surgeon and the relative innocuous preoperative 
and postoperative course for the patient. The merit of this system of urinary 
diversion lies in the lack of fecal contamination, the low incidence of scarring and 
hydronephrotic renal disease, and the absence of appreciable electrolyte im¬ 
balance. A reasonably good state of nutrition is essential, as in all surgery, to 
insure a good functional result. Poor healing occurred in the poor risk patients. 
An apparatus to collect the constantly draining urine is a handicap to be assumed. 

SUMMARY 

The advantages and disadvantages of the ileal conduit method of urinary 
diversion have been noted in a small series of patients. 

We gratefully acknowledge the enthusiastic co-operation given to us in this 
work by Drs. John Re 3 r nolds, Raymond Firfer and Thomas Samuels. 
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URINARY INCONTINENCE IN LERICIIE SYNDROME TREATMENT 
BY EXCISION OF OCCLUDED ABDOMINAL AORTA AND 
COMMON ILIAC ARTERIES AND REPLACEMENT 
WITH IIOMOGRAFT 

ALFRED M TOCIvER vxo W G C UJBLE 
rrom the Department of Surge) y, Widuta St Joseph Hospital, Wichita, Kansas 

Review of the literature reveals no tcpoits of uimaiy incontinence as a symp 
tom of Lenche symliome 01 of treatment of uimaiy incontinence bj aiteiul 
giaftmg This is a leport of successful tieatment of Lenche sjndiome with 
uiniary incontinence in a female by excision of the occluded abdominal aorta 
(below the lenal arteries) and common iliac aitenes, and replacement of the 
lesected aorta and its bifuication branches with a lyphohzed homogiaft 

CASH I1EP011T 

Mrs F J, a 44-3’ear-old-white woman, picsented heiself with the chief 
complaints of lup pams, clamps and weakness of the lowei extremities, and 
uimaiy incontinence 

About 5 ycais pioviously she had fiist noted clamping and fatigue of hei lowei 
extremities on exercise, leheved by lest, wluch symptoms had progiessivelv 
become worse Pams developed in her back, hips and pelvis Hei legs felt cold 
and numb Urinary incontinence, which dev eloped in 1952, had been progressive 
She wore a pad at all times, which was always wet, and which she changed 
numerous times day and night When she would get up fiom a lying or sitting 
position, unne would “gush” fiom hei She seldom had any mine to pass 
voluntarily 

All previous theiapy, medical and suigital, had been ineffective Bilateral 
lumbai sympathectomy with lemoval of the second and thud lumbai ganglia 
on both sides had been peifoimed in Apul 1953, and the operatoi at that time 
had palpated the aorta, winch he described as a hard, ligid tube X-rays at that 
time had revealed calcification of the aortic aich and extensive calcification 
of the abdominal aoita and its bifurcation 

She was treated foi the uimaiy incontinence without benefit by a competent 
uiologist by lepeated periodic dilatations In December 1954 smgical repair of a 
cystocele and plication of the urethia had resulted in immediate control of the 
incontinence, but within a penod of 2 weeks this condition had returned to its 
preopeiative status 

In addition to the bilateial lumbai sympathectomy and cystocele repair and 
uiethral plication, hei past suigical lustory included a bilateral salpmgo- 
oophoiectomy, appioximately 20 yeais pieviously, and a hysteiectomy m 1943 

Physical examination letealed opeiative seals of hei piev lous surgical pio- 
ceduies No pulsations of the abdominal aoita, or femoial, popliteal, posterior 
tibial or dorsalis pedis aitenes in either extremity could be elicited on palpation 
Blood piessuie, 100/75 in both aims, was absent in the lowei extienuties Tlieie 

Accepted for publication December 21, 1935 

981 



962 


ALFRED M. TOCKEK AXD W. G. CAUBLE 





Fig 1. Aortograra showing occlusion of abdominal aorta Note silver clips of previous 
bilateral sympathectomy 

was a sparcitv of hairs of the legs, which were comparatively cold to the touch. 
She had global atrophy of both legs, mote marked in the left. Her walk was a 
slow, cautious gait, and she was able to walk only a measured 40 feet before 
having to stop because of leg cramps. After a short rest, she was able to continue 
again. Because her right leg was less involved than her left, she was able to walk 
half a block by using crutches before developing hip pains and leg cramps. 

Translumbar aortogram with 25 per cent diodrast revealed occlusion of the 
aorta below the renal vessels (fig. 1). An excellent nephrogram was also obtained. 
Injection of similar contrast material through the small, pulseless femoral 
arteries showed the vessels to be patent distally below the inguinal ligament. 

On June 7, 1955, under general anesthesia, through a transverse abdominal 
incision below the umbilicus, a hard, calcified, pulseless, abdominal aorta and its 
bifurcation were exposed and resected from just below the superior mesenteric 
artery to the bifurcation of both common iliacs into the external iliac and the 
hypogastric arteries. The shrunken, resected arteriosclerotic vessels were com¬ 
pletely occluded by the calcified thrombosed and gelatinous-like contents 
within the lumen, which extended superiorly and interiorly on both sides beyond 
the limits of the resection. Xo free bleeding was obtained from the open end of 
the aorta superiorly or from either open vessel interiorly until the plugs within 
these lumens were removed by thrombo-endarterectomies. Following this there 
appeared to be no obstruction from the aorta above or from the right hypogastric 
and external iliac arteries, but blood welled up less freely from the left external 
iliac and hypogastric vessels. Further resection was limited because only one 
lypholized homograft of the aorta and its bifurcation was available, which was 
sutured in place. It was felt that blood flowed freely from the aorta through the 
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giaft to the right vessels, but that the flow to the left vessels was much more 
limited 

Hei postopeiatne couise was uncomplicated She had no further urinary 
incontinence Her hip pains and numbness and coldness of hei lowei extremities 
disappeared All pulses of the light leg weie stiong and definite, those of the left 
leg weie only very faintly palpable Five months aftei operation the patient 
repoited the following lnteinnttent claudication, which pieviously even awoke 
hei fiom sleep, is only occasionally piesent aftei exeicise and much moie mild 
than pieoperatively, she no longei has the pieopeiative fatigue of hei right leg, 
and that of hei left is much moie mild, the numbness and coldness of hei legs aie 
no longei piesent, pains and cramps in hei back, hips, pelvis and legs, extending 
to hei calves, have disappeared, except foi mildei pains of hei left hip and leg, she 
has noted growth of han on hei legs, libido is definitely mcieased (pieopeiatively 
she had piactically abstained from sexual lelations foi appioximately two years), 
she is now able to walk fl to 3 blocks (as compaied to 40 feet preoperatively) 
befoie left hip and leg ciamps develop, but these aie less severe than pre¬ 
operatively and requii e a shot tei l est pel lod foi relief, and, although the excellent 
condition of hei light leg now permits her to walk an indefinite distance with 
clutches, she no longei uses clutches, even when going shopping Blood pressuie 
in hei light leg is now 150/100 while that m hei left is heaid faintly at 110 mm 
Hg She very occasionally maj wet hei step-ins slightly, but this is unusual and 
she now has excellent uunaiy contiol 

COMMENT 

This case leport is picsented piimaiily because the patient’s severe miliary 
incontinence (which ovei a period of yeais had failed to respond to all other 
treatments, including repan of a cystocele and plication of the uiethia) was 
immediately, dramatically and practically completely cured following resection 
of the occluded portion of the abdominal aoi ta and its bifui cation and replace¬ 
ment with a lyphohzed homogiaft This was undoubtedly due to the increased 
blood supply to the pelvic region 

Inability of the male to keep a stable election and nnpotency—symptoms 
commonly seen in the more numeious male patients with Lenche syndiome—and 
the improvement in these symptoms following aortic giaftmg may be explained 
on the same basis It is noted that oui patient’s libido was nnpioved by operation 

It is accepted generally that a thrombosed vessel is no longer a part of the 
aitenal system, and with occlusion becomes a earner of vaso constuction 
impulses, and also originates reflex ai teriospasm These effects extend not only to 
the vessels of the extremities, but to the vessels of the peh is and to all organs 
supplied by these vessels 

Since the availability of aortic giafts, le evaluation of numeious cases previ¬ 
ously diagnosed as Bueigei’s disease have shown these cases to actually be 
Leuche syndromes It is suggested that cases of urinaiy incontinence, a symptom 
not previously attributed to Lenche syndiome, may also m numeious cases be 
due to this pathological entity and may lespond to surgical lesection of the 
occluded blood vessels and replacement with giafts 
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SUMMARY 

A case of Leriche syndrome with urinary incontinence in the female successfully 
treated excision of the occluded vessels and replacement with a homograft is 
reported. 

Urinary incontinence, as demonstrated by this case, is a symptom not previ¬ 
ously attributed to the Leriche syndrome. 

It is suggested that other cases of urinary incontinence, especially in the 
female, may be due to this etiological entity which should be considered in the 
differential diagnosis of these cases. 
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SECONDARY MALIGNANT TUMORS OF TIIE URINARY BLADDER 
METASTATIC FROM PRIMARY FOCI IN DIST VNT ORGANS 

EMIL J GANl'M ixu JOHN T B YTAI, 

I'rom the Urological Scruce of the Lawtence Gcmrul Hospital, Lawrence, Mass 

Bladder tumois may be bioadly classified as pimurj 01 secondary tumois 1 
Secondary tumois may be fiuthei subdivided into I gioups as follows 

1) Those that leach the bl iddei by dnect extension tiom a pnmaiy focus man 
adjacent oigan, such as the eei vi\ uteri, piostate gland, lectum, 01 sigmoid colon 

2) Those that leach the bladdei by reimplantation of exfoliated cells fiom a 
tiansitional cell epithelioma of the metei oi icnal pelvis, or develop simul 
taneously in the bladdei and tonal pehis oi uietei as a lesult of stimulation by 
an unknown taicinogen of multicentnc pie malignant foci ptesent m the uio- 
thelial tiact 

3) Those that involve the bladdei secondaiy to lymphoma oi leukemia 

4) Those that reach the bladdei by lymphogenous oi hematogenous metastasis 
fiom a pnmaiy focus m a distant oigan, such as the stomach oi bieast 

This communication is concerned with the type 4 tumoi, an example of which 
is piesented in the following case repoit 

C VSL IlM'Oin 

A 71-yeai-old single woman was fust seen m Match 1945, complaining of a 
lump m the left bieast of 18 months’ duiation 

Physical examination levealed a haid mass, measuimg 4 cm in diametci in 
the uppei lateral quadiant of the left bieast with skin lotiaction visible over the 
mass Tlieie was no palpable axillmy oi sujnailauculai lymphadenopathy The 
livei was not palpably enlaiged 

The uunalysis, nonpiotem nitrogen deteimention and blood counts weie 
within lioimal limits Metastatic x-iay senes showed no demonstiable bone 
metastases 

A left ladical mastectomy was peiformed Pathologic lepoit of the suigical 
specimen was adenocaicinoma of the bieast, giade 3 to 4, with local invasion of 
the lymphatics but no demonstiable metastases in the axillaiy nodes (fig 1, A) 
The convalescence was smooth and the patient iemamed well until May 1952, 
seven years later, when she was re admitted foi evaluation of a small ulceiative 
lesion measuring 0 7 cm in diametei m the left anterioi chest wall, 4 cm medial 
to the mastectomy scar 

Bone x-rays now showed metastases m the right ilium and skull 
Surgical excision of this lesion with the undeilying fifth rib was earned out On 
microscopic examination, this was show n to be metastatic cai emoma to the skm 
and fifth rib (fig 1, B) 

Estrogen tieatment was now begun, the patient leceivmg 5 mg stilbestrol 
daily 

Accepted for publication January 26, 195G 
■ Melicow, M M J Urol , 74: 49S, 1955 

90S 
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stated that “the eye, middle ear, pineal, and nasopharynx were practically the 
only tissues to be spared.” 

In an autopsy study of 67 cases of gastric carcinoma, Warren 29 found only 1 
case that showed metastasis to the urinary bladder. 

In explaining the mechanism of such widespread breast tumor metastasis, 
Warren and Witham state that the evidence is fairly strong that minute viable 
tumor emboli may pass through the pulmonary circulation without establishment 
of lung metastasis. Usually metastases occur by emboli into the lymphatics. 
When dissemination occurs by the bloodstream, the metastases in the lungs are 
usually the source of tumor emboli. Presumably, the same mechanism may be 
postulated for gastric carcinoma and malignant melanoma as well. 

SUMMARY 

A case is reported of a female patient with primary adenocarcinoma of the 
breast which subsequently metastasized to the urinary bladder and required 
segmental resection for control of gross hematuria. It is probable that minute 
viable tumor emboli passed through the pulmonary circulation without estab¬ 
lishing lung metastases and thus set up metastasis in the bladder by hema¬ 
togenous transport. 

In one large series, metastatic tumors to the bladder from distant primary 
foci represented 1.5-1 per cent of all bladder tumors reported. 

A review of the literature revealed a total of 80 cases, the majority of which 
were autopsy reports of patients who presented no clinical urological diagnostic 
or therapeutic problems. Among the minority, the chief problem was control of 
hematuria, which was effected by segmental bladder resection, transurethral 
resection, or suprapubic cystostomy. 

The presence or absence of hematuria and symptoms of bladder irritability 
would seem to depend on the ability of the tumor emboli in the bladder wall to 
grow rapidly, penetrate the bladder epithelium, and protrude into the lumen of 
the bladder before death occurs from the patient’s primary malignancy. 

The commonest primary tumors found to have given rise to bladder metas¬ 
tases in this series of 80 cases were, in order of frequency: 1) gastric carcinoma, 
2) malignant melanoma, 3) breast carcinoma, and 4) carcinoma of the lung. 

The authors wish to thank Dr. Harry C. East for his help in translating some 
of the foreign periodicals. 

SOI Essex St., Lawrence, Mass. 

33 Warren, S.: New Eng. J. Med., 209: S25, 1933. 
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UNDEfeCENDED TESTES REPORT OF 15 i CASES WITH EVALUATION 
OF CLINICAL FINDINGS, TREATMENT, AND RESULTS ON 
IOLLOWUP UP r IO THIRTY-THREE YEARS 

JOHN It 1IVNI) 

In this smies oicluopexy was defericd until pubeity unless complications 
demanded eailiei nitei\ention Such a couise lesulted in placement of some 
testes befoie puberty It allowed otlieis to descend spontaneously It encouiaged 
tnal of chouomc gonadotioplim to aid descent of still otlieis, with completion of 
descent m a small number 

Evaluation of lesults was aimed at 1) the cosmetic status as evidenced by 
position, si/e and consistency of the testes aftei they had leached the sciotum by 
delayed descent oi oicluopevy, 2) the phjsiologic status of these testes 

The study calls attention to the significant mimbci of testes that weie letnined 
aftei pubeity, and emphasizes the damage that ensued It also points up the 
\anation m the behauoi of mdiwdunl testes, even in the same patient 

ni.suiirnos or uviutiu, 

The senes nuludes 153 consecutive patients seen by the physicians m The 
Poitland Clime fiom lauuaiy 1,1922 to Apnl 1,1955 Fifty-one had bilateial and 
102 had umlateial letention, making a total of 204 testes invoked 

Tlnec patients weie not tiaced In discussing some clinical featuies all 151 
patients ate included In othei instances only the 150 traced aie consideiod The 
lattei had involvement of 199 testes—49 patients having bilateial and 101 
umlateial letention 

To evaluate clinical factois and compute lesults m diffeient categones, the 
pitieuts weie giouped aicoidmg to the fate of one oi both testes (table 1) 
Management of 20 testes was c uncd out elsewheie 

CL1MCVL lI\Dl\Ob 

[eje Table 2 shows the 3 age gioups in which the testes of the lespective 
patients descended to the sciotum oi weie managed by some operative pioceduie 
When both testes did not leach the sc lotion at the same time, the age the fust did 
is shown Patients eindci obseivation and those who have not had tieatment as 
advised aie listed aicoidmg to then ages on idnnssion The youngest patient 
was 2, the oldest 7 i 

'Hide weie 8 adults m the bilateial gioup and 52 in the umlateial gioup Tills 
wide diffeience emphasizes the lack of concern the patient with umlateial 
letention has legaidmg his ahuoimahty, paiticulaily when it has not impaned 
his potency oi feitihty and has not given use to psyihic tiauina The majonty of 
these adults lcijuncd oiclncitomy because tieatment had been neglected 

Side i >f imaliancnl and position of tales Of the 201 testes, 115 weie on the 
light anil 89 on the left side 

Umilgcmuil oE pipci real it immal mci tniK Ament m Waiculiou of Gcmto brill irv 
burgeons Pebble He icli, C ihf Mn 19 21, 1955 

I or full length p iper, see ir nis Vm t-suc (iciiitu Hrin buig,47.'J ill, 19n 

U 73 
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Table 1. Fate of 204 undescended teslas in 1S3 patients 


1 

Fate of Testes Here and Elsewhere 

Bilateral Retention 

Unilateral Retention 

No pts. j 



Delayed descent 

13 i 

26 

8 

1 side delayed descent, 1 side other fate* 

10 

20 

— 

1 side orchiopexy, 1 side other operation! 

4 

i s 

— 

Orchiopexyf 

IS 

36 

40 

Primary orchiectomy 

— 

— 

30 

Explored, not found 

1 

2 

3 

Epididymal remnants removed 


— 

4 

Testes replaced in abdomen 

1 

2 

— 

Under obsei’vation 

2 

4 

1 

Treatment not followed as advised 

— 

— 

IS 

Not traced 

o 

4 

1 

Total 

51 

102 

102 


* Orchiopexj', 6 testes; orchiectomy, 1; exploration, 1; epiciidymal remnant removed, 
1, under observation, 1. 

f Primary orchiectomy, 3 testes; epididymal remnant removed, 1. 
t Secondari’ orchiectomy, 4 testes—1 patient with bilateral and 3 with unilateral in¬ 
tention. 


Table 2. Ages of 153 patients with undescended testes 


\gc Treatment Was Done or Advised 

Total Patients 

! Bilateral Retention 

■ 

Unilateral Retention 

No. 

% 

No pts 

% 

I No pts. 

% 

Prepuberal 1 through 9 

30 

19.61 

19 

37.25 

11 

10.78 

Puberal 10 through 17 

63 

41. IS 

24 

47.06 

39 ! 

38 24 

Adult IS and over 

60 

39.21 

S 

15.6 

52 

50.98 

Total 

: 

153 

l 

51 


102 



The position of S testes could not be ascertained in patients operated on 
elsewhere prior to admission. Fifty-two testes could not be palpated on exami¬ 
nation here. Of these, 3 were in patients not traced and 6 in patients not treated. 
Eleven subsequently descended spontaneously, either from the abdomen or the 
canal. Operation disclosed 11 instances of agenesis; it also showed arrest of 9 testes 
in the abdomen and 11 in the canal. Autopsy revealed 1 ectopic testis. 

The remaining 144 testes were palpated on clinical examination. Adding these 
to the 21 testes located at operation and autopsy gives a total of 165 testes with 
known levels of arrest. These were: abdomen, 9; canal, 73; external ring, 61; 
ectopic position, 22. Of the 22 testes, 2 proved to be in the femoral region, 2 in the 
pubopenile area and IS in the superficial inguinal pouch described by Browne. 
This pouch lies between Scarpa’s fascia and the external oblique and includes the 
space superior, lateral and inferior to the external ring. 

Size of testes. The size of the testes at the initial examination was recorded in 
103 instances. Fourteen were normal, 86 small and 3 large because of tumor 
(a fourth tumor was intra-abdominal). 
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Retractile testes As used here, “letiactile” refeis to testes that letiact out of 
the scioturn aftet temporaiy residence (as revealed by the history and repeated 
obseivation) 01 when the fingets manipulating them towaid the sciotum ate 
withdiawn 

Of the 153 patients, Id had 19 letiaetile testes llmteen subsequently de¬ 
scended spontaneously, 1 not coming down until the patient was 21, despite its 
letiactabihty Si\ weie put ill position by oiclnope\y Of these, 4 weie asso¬ 
ciated with clinical hennas and 1 was anested m the supeificial inguinal pouch 
The sixth, biought down by oichiope\y elsewheie, had not been associated 
with a henna on previous examination here 

Tour of the 19 testes had had tempoiary sciotal lesidence The size on admis¬ 
sion was lecoided foi 9 of these testes, 6 being small and d noimal 

He/cdttaiy tendency hlembeis of the families of 14 patients had undescended 
testes—the uncle of 1, the biotheis of 5, the fathers of 2 and 9 sons of 6 patients 
The motliei of still anothei patient had agenesis of 1 o\ aiy 
Thus, a tendency to abnoimahty of the testes or ovaiy was exhibited by 
membeis of the families of 15 patients, oi 9 8 pel cent Since 11 had bdateial and 
4 umlateial letention, the latio of an hcieditaiy tendency is 1 to 5 m the bdateial 
gioup of 51 patients and 1 to 25 in the umlateial group of 102 patients 
Associated abnmmahtics Thu ty-iinie patients had additional abnoimahties, as 
follows mental letaidatum, 8 (1 is m an institution), schizopliienia, 2, involu¬ 
tional melancholia, 1, obesity, 7, eunuchoid chaiaetciistics, 8 (2 puberal boys, 
0 adults), gynecomastia, 6 (bdateial in 1), deafness, 2, congenital dislocation of 
the hips, 1, peuneal hypospadias, 2 One of the last 2 had an abdominal explora¬ 
tion prior to admission and no female oigans weie found 

THE VTMLX 1 

No treatment In 14 patients 22 testes descended spontaneously in that they 
weie not subjected to hoimonc stimulation oi opeiation But in 4 of these 
patients the letamed mate icquued opeiation 

Hormone therapy Injections of chouomc gonadotiophm weie gi\en to 47 
patients with involvement of 09 testes The amounts langed fiom 1,025 to 50,000 
international units Only 4 patients leceived 36,000 units oi moie 

Descent was attributed to the hoi mono if the testes came down within a 
month after its adnnnistiation On this basis, 10 testes lesponded to tieatment 
Foui weie the patients who had leceived the laige amounts of hoimone 

The youngest patient to leteive chouomc gonadotiophin was 7 ycais old 
The youngest to show lesponse was 8 yeais old 

Not responding to hoimone stimulation, but subsequent]} descending sponta¬ 
neously at pubeity weie 0 testes of 4 patients Ihc failuie of these to lespond was 
jnobably due to an insufficient amount of hoimone Yet, m 1 patient the mate 
had lesponded to the hoimone stimulation 2 }cais pieciousl} 

Recapitulation of testes descending without operation (spontaneous descent ) 
Tiom the foicgomg, and as noted by others,* it is eudent that a significant 
numbci of letuned testes do not lequne oiclnopexy 

* Bishop Doming, Johnson McGutchcon, Mimpriss, Rn, Smith (Idol), Thompson 
J li.c in, llechcl, MlCii*1\ ami Thompson See list of references for plnx of publication 
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Table 3. Age at winch 44 testes in 31 patients descended spontaneously—with and without 

hormone stimulation 


Age Testes Descended 


Explanation of Descent 

‘ Xo. ! 
Pts 

No j 
Te,-| 
tes 1 

; 

Prepuberal 

i 


Puberal 



[ Adult 

: 

: ! 

: 

: 7 i 

8 

9 , 

to 

a 

12 

13 

14 

15 

18 

21 

Bilateral retention: 

Both same age 

! 

i ~ 1 

i 1 ■ 

! ! 

1 14 1 

Li 

1 

i 

i 6 ! 

2 


6 


| 

__ j 



Each different age 

! 6 j 

12 | 

! 1 , 

— 

! 1 ! 

o 

- ! 

4 

2 

— 

1 

1 

— 

One side only 

! 10 

10* 

i 

i ! 

3 

— 

i : 

2 

— 

1 

1 

— 

i 

Unilateral retention 

s i 

s 

■ M 

i 

j 

3 

i i 

3 

— 

' 

— 

— 

— 

Total 

31 i 

44 

2 1 

i i 

10 i 

7 

2 

15 

2 

' 

1 

2 

1 

i 


j 

, 

13 (29.55%) 


29 (65.91%) 


I 2 
(4.55%) 


* The fates of the opposite 10 testes were: orchiopexy, 6 at ages 9 to 12; orchiectomy, 2 
at ages 23 and 19; agenesis on exploration at age 14,1; still under observation at age 9, 1. 


While testes that descend spontaneously are generally not considered to be in 
the same category as testes that must be brought down, they have been included 
here for 2 reasons. First, the}' demonstrate the wide age range of delaj'ed descent. 
Second, their long residence outside the scrotum and their subsequent corrected 
position without operative trauma make evaluation of their status after 
reaching the scrotum a good yardstick for comparison with the status of testes 
placed in position by orchiopexy. 

There was, then, descent without operation in a total of 44 testes—in 31 
patients, of whom 23 had bilateral and 8 unilateral retention. This represents 
22.1 per cent of 199 testes in 49 patients with bilateral and 101 with unilateral 
retention who were traced. Hence, the ratio of descent was 1 to 2 among patients 
with bilateral retention and 1 to 9 among those with unilateral retention. 

Although 23 of the 31 patients had bilateral retention, only 13 had bilateral 
descent. In 7 patients both testes came down simultaneously; in 6 there was a 
lapse of from 2 to 6 years between descent of the first and second testis. In 4 
of the 6 patients the right testis lagged behind the left. 

The relationship of age to descent and the side involved is shown in table 3. 

At the initial examination, S of the 44 testes were palpable in the canal and 
22 at the external ring. Eleven could not be palpated and may have been either 
in the abdomen or in the canal. Three testes had descended prior to admission, 
from positions not determined. None was palpable in an ectopic position. None 
was associated with a clinical hernia. 

Operative correction. Shown in table 4 are the various operations carried out 
here and elsewhere on 138 clinically undescended testes. The one-stage orchio¬ 
pexies were modifications of the procedures described by Bevan and by Cabot 
and Neshit. The two-stage orchiopexies were those developed by Torek and by 
Iveetlev. 

Of the SO orchiopexies, 67 were done by puberty. Four testes were later 
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Tunc 4 Opciatums foi 138 clinically unilesccmicd testes 



Tola! Ops 

| Side Involved | 


at Operation j 

! Ops Else 


Bil 

Uml 

Prepub 

I uberal 

Adult 

1 it ige orcluopexj 

59 

32 

27 

15 

33 

11 

8 

2 st ige orchiopexy 

27 

15 

12 

5 

14 1 

8 

1 i 

Second try orchiectomy 

l 

1 

3 

— 

— 

4 

I 

Primary orchicctonn 

35 

5 

30 

— 

3 

32 

7 

Exploicd, not found 

Uemmnti of epididymis 01 vis 

G 

3 

3 

— 

G 

— 

1 

lemoved 

Both testes put in ihdomcn, 

5 

1 

t 


■ — 

5 

* — 

rings cIo".cd 

2 

2 ! 

— 

2 

— 

— 

2 

Tot il 

138 

59 

I 

79 

22 j 

5G 

GO 

20 


iemo\ed Thnty two of the pnmaiy oichiectonues weie done on patients null 
unilateial letention seen aftei puberty 

Complication of ha ma It is impoitant to lemembei that while the potentiality 
of hernia is always present m the undescended testis, the henna may not become 
of clinical significance 

In this senes tlioie weie 89 concomitant hennas, 85 of which weie lepaned 
Of those lepaned, IS weie m piepubeial boys, 14 m pubeial boys and 33 in adults 
Sixty seven hernias weie lepaned heie, of which 42 had been diagnosed 
clinically and 25 detected at operation foi collection of the letention One 
testis retiacted aftei one stage oicluopexy and henuoiihaphy at age 5 

Eighteen hennas were lepaned elsewhcie When the patientsweiesubsequently 
seen here, 7 testes weie palpated at the external lings I ice had letracted follow¬ 
ing one stage oicluopexies and hcimoilhaphies at ages 2, 5, 6 11 and 49, 2 weie 
not put m position when the eoncunent hennas weie lepaned at ages 30 and 
41 Two hennas m 2 othei patients recuned In still anothei patient both 
testes weie leplaced m the abdomen at age 8 and the external ling on each side 
was closed tight when bilateial hennas weie lepaned 

While none of the 44 testes that descended spontaneously had a concomitant 
henna, hennas developed after the descent of 4 the mtenals between descent 
and detection of the hennas weie 6 months, b months, 2 > ears and 10 yeais 
Complication of torsion Toision dec eloped ill 3 patients One had a single 
attack at age 12, 1 had an attack at age 30, the thud had lecuning episodes 
past pubeity The involved testis of the fust patient, biought down by oichio 
poxy, was subsequently atiophied, the testes of the 2 adults had to be remoced 
Complication of tunwi Seminoma was a third complication, being piesent m 
4 testes One was airested in the light side of the abdomen, 1 in the light canal, 

1 111 the right and 1 in the left superficial inguinal pouch 
The ages ot the patients at oicluectomy weie 26, 30, 37 and 39 lluee had 
noimally descended mates, 1 of which was atiophied, the fourth had an atioplned 
canaliculai mate 

In 'Ihe Poitlaud Clinic theie weie 20 additional patients who had cancu in 
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Table 5. Relationship of position to fata of testes 


Number of Teatea I Fate of Testes 


Kno a n Let el of 

Arrcat 


Side ! 

iEluti- 

’I In- i 

OrchiopeT:> 

} Orchiectomy 

j Delajed descent 



Bi) JlJniJ ‘ 

1 ID2* 

[ ted* 

tcluded 

! 1 

i Btl 

jUmL 

! t '7- 

/C ! 

| Bi!. jUnti, | 

cr i 

/a ! 

Bit.; 

i 

Unit. 

Cf 
/0 

Abdomen 

9 

! < | 

3 6 

t 

! » 

: 

| 4 

!_ 

44 44 i 1 

4 ! 

55.56 i 


_ i 

—- 

Canal 

1 73 

31 ; 42 j 

1 o 

6S , 

22 

1 is 

oS.Slf; 

3 

27 

29.41 

6 i 

2 

11.76 

External ring 

61 

, 3S 23 i 

1 s 

1 53 

IS 

1 S , 

49.06 ; 


5 

! 9-43 j 

17 

5 

41.51 

Ectopic 

i oo 

i S 14 

1 4 

IS 

4 

> 9 
i i 

72 23 i 

1 

1 

4 

27.7S 

* j 

— 

— 

Total 

i 165 

SO < S5 

17 

1 14S 

48 

' i 

, 35 j56 OS | 

0 

[ 30 

23.65 

23 

7 

20.27 


* Includes G testes (4 patients) expectant treatment; 9 in patients who have not had 
treatment as advised; 2 in patients not traced. 

f 3 testes, I in patient with bilateral and 2 in patients with unilateral retention, sub¬ 
sequently removed. 

2S scrotal testes. On the basis of 32 malignant testes, the percentage of cancer in 
undescended testes in this clinic is 12.5 per cent; on the basis of 199 clinically 
retained testes in 150 patients traced, the percentage is 2.01. When the 44 testes 
that descended spontaneously are deducted, the percentage is slightly higher, 
being 2.76. 

Malignancy was not observed in testes brought down by orchiopexy nor in 
those descending spontaneous^'.* Gilbert and Hamilton stated that orchiopexy 
does not prevent latent malignancy. They observed cancer in 77 testes after 
orchiopexy. Itusche noted malignancy in 4 testes subjected to such operations. 

Associated defects. Gross developmental anomalies were detected in 17 testes of 
15 patients. While 4 patients had bilateral retention, only 2 had bilateral defects. 
Eleven defects represent agenesis; 2 excessively short cords; 4 hypoplasia of the 
testes. In 1 patient the hypoplastic tissue removed from the external ring 
contained ovarian as well as testicular elements. 

Relationship of position to fate of testes. Table 5 shows the relationship of the 
known levels of arrest to the fate of the testes. Factors held responsible for 
unilateral retention were also noted in bilateral retention. 

For example, among the So unilaterally retained testes, 7 descended sponta¬ 
neously. Eliminating these 7 and 11 with gross defects, leaves 67 mechanically 
obstructed. Among the SO testes in the bilateral group, 23 descended spontane¬ 
ously. When these 23 and 6 with gross defects are eliminated, there remain 
51 mechanically obstructed. 

The largest number of bilaterally retained testes were arrested at the external 
rings, 3S of 61. The unilaterally retained testes were most often arrested in the 
canals, 42 of 73. 

* After this paper was submitted for publication, 1 patient bad orchiectomy (February 
10,1956) for pain in a testis brought to the scrotum from the canal 7 years previously, 
when he was 39 years old. Histologic study showed seminoma. At age 39 the mate had 
been removed from the superficial inguinal pouch because of seminoma. 
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EVALUATION OF M1CHOSECTIONS 

Sections weie a\’ailable foi leweu ft om 3b testes in the senes Foi companson, 
sections weie also obtained fiom 5 noinially descended mates The findings aie 
giouped accoiding to the time the tissue was obtained 

1 Biopsy at oiclnopciy Included hete aie sections of G undesceuded testes fiom 
patients 13, 14, 17, 17 and 23 years old In each the tubules weie smaller than 
noimal and the tunica piopua as well as the basement membrane was thickened 
The section fiom the testis of the boy aged 14 showed Seitoh cells only (fig 1 , B) 
In sections fiom the otliei 5 testes, tubules with Seitoh cells only weie piesent 
alongside tubules containing Seitoh cells and speimatogoma In 3 testes mat- 
uiation had progiessed to the pumaiy speunatocyte stage—1 was the testis of a 
boy 17 md 2 weie the testes of the man aged 25 The lattei was the oldest 
patient in the senes with some pieseivation of geimmal elements In the 
section from the testis of the 13-year-old boy an occasional piepuberal tubule 
peisisted Leydig cells weie preserved m the sections of all G te&tes 

2 Biopsy aflei scrotal residence In this gioup theie aie sections of 5 testes 
put in position by two stage orehiopeues 4 to 10 years eailiei The sectionsweie 
obtained at ages 17, 18, 22, 23, and 24 Spermatogenesis was complete m 4 and 
ai rested at the speimatid stage m 1 Despite the sciotal lesidence, the speimato 
genesis was focal, being present in only one si\th of the tubules in each section 
(fig 2) Leydig cells were pieseived in all 

Since the oicluopevies in this gioup were all two stage pioceduies, it would 
seem that the degeneration resulted fiom injury to the blood supply dunng 
lengthening of the cold oi from narioumg of the blood vessels as a lesult of 
\asculai spasm oi tension incident to securing the testes to the thighs Howevei, 
foi accuiate assessment of the lole oichiopevy plays m degeneiation it would be 
necessaiy to compare sections of the testes at the time of opeiation with those at 
follow up 

1 Extirpated testes Included licio aie 25 undesceuded testes Sections fiom 
testes of 2 boys aged 12 and 15 showed speimatogoma Section fiom the testis 
of a boy 17 showed Seitoh cells only In the sections of all 3 testes theie weie 
piepubeial tubules 

The testes of 22 adults, IS to 72, all showed degeneiation of geimmal elements 
In 5 the degeneiation had progressed to destiuction of Seitoh cells Leydig cells 
weie noted in all but 2 sections Piepubeial tubules weie piesent in 5 sections, 
indicating congenital defectiveness 

4 Normally descended mates Sections weie obtained fiom 5 noimally descended 
mates Tom showed no abnormalities The fifth, fiom a boy aged 13, contained 
piepubeial tubules and thick walls together with matuimg tubules, as had been 
obseived in lus letamed testis 

POSTOPEKATIVG TREATMENT 

Tom patients aie being maintained on testosteione by mtiamusculai injection 
and buccal absoiption The formei is delatestiyl (Squibb) in sesame oil It is 
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Fu: 1 Bov aged 14 .1, normally descended testis showing spermatogenesis. B, mate 
brought down from e\ternal ring Tubules contain Sertoli cells only 


injected deep in the gluteal muscle every 6 weeks in doses of 1 cc or 200 mg. The 
latter is oreton-M (Schering’s methyl testosterone), in 10 mg. tablets taken 
1 to -1 times a day as necessary. 

Chorionic gonadotrophin was used successfully as an adjunct to orchiopexy 
in a puberal boy who had poorly developed genitalia. He subsequently married 
and fathered 2 children. 
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Flo. 2. Man aged 22. .1, normally descended testis Spermatogenesis is present. B, mate 
brought down by Torek operation from canal at age 12. While spermatogenesis was present, 
it was noted in only one-sixth of the tubules studied. 


FOLLOWUP 

Of the 150 patients traced, 141 are alive; 9 are dead. The length of the followup 
was: 6 to 11 months, 19 patients; 1 to 9 years, 54; 10 to 19 years, 45; 20 to 29 
years, 28; 30 to 33 years, 4. This represents the interval from the time one or 
both testes reached the scrotum or were removed, or from admission when 
treatment was incomplete, to the end of the followup on April 1, 1955 or death. 
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Table 6. Cosmetic results on followup examination 


Status of Testes 

; Spontaneous Descent 

Orchiopexy 

44 Testes 

1 Stage 

59 Testes 

1 2 Stage 

27 Testes 

Normal 

<7? 

JO 

Abn. 

Norma) 

Cl 

'0 1 

Abn j 

Normal j 

a j 

/O 

j 

Abn. 

Position 

42 


2 i 

42 

71.19 j 

14 j 

25 j 

92.59 i 

■— 

Size 

40 


4 

30 

50.85 

26 ! 

11 ! 

40.74 ! 

14 

Consistency 

42 

j 05.35 

2 

! 

38 

64.41 

18 

14 

51.85 

11 

Not palpable because of atrophy 



I 

j 





: 


or subsequent orchiectomy 


— 

— j 

— 


3 

— 

! -— 

j 2 


Table. 7 Summary of maiilal status on followup of patients tiaced 


Status of Patients 

49 Patients with Bilateral Retention 

101 Patients with Unilateral Retention 

No pts. 

I 

cr 

'° ! 

No. pts. 

% 

T meed ... 

49 


101 


Married 

24 

48.9S 

61 

60.39 

with children 

15 

62.5 

47 

77.05 

without children 

9 

37.5 

14 

24.19 

Single adults 

14 

28.57 ’ 

IS 

17.82 

Adolescents 


22.45 

22 

21.7S 


Seventy-five patients responded to a questionnaire, 66 came in for re-examina¬ 
tion. The 4 patients who had seminomas have been alive 5, 6, and 15 years, 
respectively. 

Cosmetic results. Table 6 shows the position was better after the two-stage 
orchiopexy, but the size and consistency of the testes were better after the 
one-stage procedure. The greatest number of good results in all three respects 
were among the testes that had descended spontaneously. Four were small after 
spontaneous descent—3 having come down at puberty, 1 at age 21. 

The cremaster reflex, which one would expect to approach normal after 
spontaneous descent, has been absent or weakly positive in patients examined 
thus far. Absence of the cremaster reflex is expected after orchiopexy. 

Fertility in married 'patients with bilateral retention. The marital status of the 
49 patients with bilateral retention who were traced is presented in table 7. 

Fifteen of the married men had children. The fate of the testes of these men is 
listed in table 8. In all but 1 man, one or both testes were in the scrotum by pu¬ 
berty. 

The highest incidence of fertility was among the 13 men whose testes had both 
descended spontaneously before or during puberty. Six were married, and all 
were fertile, having fathered from 1 to 4 children. 

Spontaneous descent on 1 side at puberty was responsible foi the fertility of 
2 other men who had, respectively, 3 and 8 children. In 1 the mate was removed 
from the abdomen at age 23; in the other there was agenesis on the opposite side. 
Thus, spontaneous descent was responsible for the fertility of 8 men. 

Of the men who had bilateral orchiopexies, 9 are married. Four have had 
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TuilE S Cl aluatwn of fertility of 15 married men with bilateral undcsccruhd testes 


Fate of 1c Us 

Total 

Pts 

No 

Mimed 

No 
u nh 
Child | 

p* 

Vj*c of Fertile Men at 
Operation or Descent 
of Testes 






Prepub 

Puberal 

\du1t 

liil spent mcotid descent 

13 

0 

c 

100 00 

2 

4 


13 1 1 orclnopc\> 

1 side spoilt de-tent, i side 

IS 

9 

1 

44 44 

i 

— ' 

4 

— 

orchiopc\> 

1 side spent descent, 1 **idc 

fi 

4 

2* 

50 00 

n i 
' ! 

— ] 

, 

orchicetomj 

o 

1 

1 

100 00 

- 1 

1 


1 side spent descent, 1 side 
i-,encsis 

1 

1 

1 

100 00 


1 


l side orcluopexj, 1 side orchicctoim 

i 

2 

it 

50 00 

— 

— 

1 

Both put in ihdomcn, nn^s closed 

1 

1 

— 

— 




Tot d 

45 

21 

15 

G2 oO 

4 

10 

1 


* Om. p itiuit h id orchiopexy it 8 and descent at JI Orchiop c\) likely contri 
baled to fertility 


t Both operations done it age 53 Soil horn when patient 31 Orduopevy can 
not lie credited with producing fertile testis 

clnldieu—1,2,2 and 3, respectively Each of the 4 had had a one stage oicluopevy 
at puberty These plus 1 man who \t as fei tile after unilateral one stage oi chiopexy 
at ago 8 and spontaneous descent of an atiophicd mate at age 21, make 5 men 
whose fertility can be ascubod to one stage oiclnope\y 
In MacCollum’s senes of 11 patients hating bilateral oichiopexies, 6 had 
childien Coley lepoited pateimty m a man who had had bilateral orchiope\ies— 
at age 30 on 1 side and age 45 on the othei Bishop reported paternity ill 1 patient 
after spontaneous descent of 1 testis at age 1G and lemoval of the mate at age 20 
Infertility m married patients with bilateral retention In table 9 an attempt is 
made to explain the possible leasons for the infeitility of 9 marned men with 
bilateial retention Although the testes of 3 had reached the scrotum by pubeity, 
then function was impaired 

Probability of fertility in single adults with bilateral retention Of the 14 single 
adults, 7 must be eliminated ftom eialuation of potential fertility because of 
gonadal anomalies, 3 patients (bilateial in 2, associated with an atiophied mate 
in I), confinement m a mental institution, 1, priesthood, I, death, 2 
Anothei patient, now 29 years old, has giand mal epilepsy and is mentally 
retaided He will probably not marry In still anothei patient piognosis must be 
guarded Both testes weie brought down fiom the external rings by two stage 
oichiopexies at age 15 Recheck at age 23 show ed both testes to be soft Biopsies 
at this time disclosed focal spermatogenesis, tubular degeneiation and prepubeial 
tubules 

Feitility is piobable m the lemainmg 5 single adults Tom, now 18,19, 29 and 
34 yeais old, had had bilateial spontaneous descent, all testes reaching the 
seiotum by age 12 The fifth man, now 21, had had spontaneous descent on one 
side at age 9 and two stage orchiopexy on the opposite side at age 13 On recent 
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Table 9. Evaluation of infertility in 9 married men with bilateral luidescendcd testes 


Case 

Fate of Testes 

Age at Operation or Descent 
of Testes 


Followup 

Prepub. 

i Puberal 

Adult 

Present: 
age | 

Comment 

i 

Both put in abdo¬ 
men, rings closed 

8 & 8 

— 

— 

49 

! 

Eunuchoid appearance 

2 

1 side spontaneous 
desceut, 1 side 
orchiopexy 1 
stage 


12 & 13 


33 

■ Few spermatozoa in ejacu¬ 
late; no scrotal develop¬ 
ment; obesity 

3 

! 1 side spontaneous 
descent, 1 side 
orchiopexy 1 
stage 


12 & 25 

| 

i 

i 

33 

Nonmotile spermatozoa in 
ejaculate 

4 

Bilateral orchi¬ 
opexy 1 stage j 

i 

11 it 11 

— 

27 

Gonadotrophic surveys 

high, indicating testicular 
failure 

5 

Bilateral orchi¬ 
opexy 1 stage 

— 

— 

21 & 21 

33 

Hypogonadotrophie hypo¬ 
gonadism 

6 

Bilateral orehi- 
opexy 1 stage 



25 & 25 

25 

j 

Biopsy-primary spermato¬ 
cytes. Few nonmotile 
spermatozoa in subse¬ 
quent ejaculate 

7 

Bilateral orchi¬ 
opexy 2 stage 


| 

! 

i 

18 & IS 

| 

24 | 

Biopsy—focal spermato¬ 

genesis. Aspermia, indi¬ 
cating blocked tubular 
system 

s 

Bilateral orchi¬ 
opexy 2 stage 


*— 

25 & 25 

29 

Aspermia 

9 

! 

1 side orchiopexy 2 
stage, 1 side 
orchiectomy 



39 & 39 

: 

i 

45 

Seminoma; hypogonadism, 
hypothyroidism; main¬ 
tained on testosterone 


examination, the testes of all 5 men were of normal size and consistency and at 
the bottom of the scrotum. 

Probability of fertility in adolescents with bilateral retention. Of the 11 adoles¬ 
cents, 2 now aged 11 and 12 are being treated for perineal hypospadias. 

Fertility is probable in the remaining 9 boys. One or both of their testes 
reached the scrotum by puberty—8 descending spontaneously, 9 placed by 
orchiopexy (1-stage, 4; 2-stage, 5). One testis is still under observation although 
its mate eame down spontaneously. 

Recapitulation of fertility and infertility in -patients with bilateral retention. 
Of the 49 patients, fertility was established by paternity in 15; is possible in 16; 
is not likely in 18, as explained. 

Fertility and infertility in patients with unilateral retention. Table 7 gives the 
marital status of the 101 patients with unilateral retention who were traced. 

Of the. 61 married men, 47 or 77.05 per cent have had children. Table 10 
shows the incidence of fertility according to the fate of the retained testis. The 
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1 iin .1 10 Liatutilum of fci hlity of 47 iiutn it d patients uith IIII !lateral imdeseentlcd testes 


1 Utl. of Tc tes i 

Total j 

No 1 

No | 

with 1 

Child 


1 A|.e At Operation 
j Destcnt or Admission 

Chief Complaints 
on \dmiss\on 

lw ' 

! 

M unca 

- 

| 

Prcjub | 

Puberal 

Adult 

Rc ten 
tion 

Her 

ma 

1 Pam | 
orchitis' 
tumor : 

Other 

condi 

tions 

Del t\ul tic 

sscuil 

1 

s 

s 

> 1 

0G 67 

_ 1 

2 


2 




OrdnopeNj j 

n 

12 

! 11 

91 07 i 

2 

G 

3* 

4 ! 

7 ; 

_ j 

— 

Second uj 
orthiettomj 

j 

3 

1 

( 2 

1 

GO G7 

! 

it ' 


It : 

i 

2 

1 


l*rmur\ orducc 
tom> 

t 

30 

1 

23 

1G 1 

j 09 56 

! - 1 

1 

1 

15 : 

j 

11 

I 

2 

3 

1 vploritiou or 
remov iJ, cpi 
(luhnut rem 
n mt*» 

7 1 

i 

4 

1 

I 

SO 00 , 

1 

i 

1 

\ 

1 


1 

> 

No tre it men t 

1 15 j 

15 

12 1 

so 00 j 

~ | 

1 1 

u 

1 I 

4 | 

- 1 

7 

lot \\ 

9S 1 

01 

« i 

77 G5 

I 

3 I 

u 1 

33 

8 1 

21 1 

3 

12 


* L’ itieuts h id had ihitdrcn prior to ulmivooii 
t We it prim ti) ori.luopLw 

fable shows, fuithu, tiut only S of the 47 feifile men had come fot treatment of 
then undescended testes, and these S were seen before or dunng pnbertv The 
otheis had come in because of henna, pam, a mass, oi complaints unrelated 
to the genitalia 

Foul teen of the mauied men had not had childien, despite the fact that 
each lud one noi mally descended testis 

Probability of fertility til single adults and adolescents wilh unilateral i etention 
OF the 18 single adults, 5 aie priests Among the othei 15 patients, 7 had orchio¬ 
pexies at a favoiable age, these testes may lontubute to fertility In the lenmimng 
8 patients fertility will have to depend on the noi mally descended testes 

Of the 22 adolescents with umluteiat ietention, 1 had agenesis and 1 is still 
mulct tieatment The testes of the othei 20 patients leached the sciotum b) 
ige 12, and should toiitubiite to feitihty 
Recapitulation of feihtilij am! infeitihhj m patients with anilateial retention 
Of the 101 patients, the. letamed testis piesumably contubuted to the feitihty of 
47 who fatheied childien, it may contnbutc to feitihty of 29, it will not contribute 
to feitihty of 25 because of congenital defects and prolonged i etention 

DISCUSSION 

The mgumal bui&a met its attention because of its lole in the couise taken by 
the testis Vccoidmg to Wells, it is formed by the 4 layeis of the abdominal wall 
when they eiagmate m piepaiation foi the descent oi the testis 
Noimalb, the external speimntie fascia, which coveis the bursa, becomes 
dosely attached to the dartos, and the buis'i thus forms a pathway foi the 
descent of the testis In letcntion, the external spei matte fascia piojccts beyond 
the bursa, eithei as a bioad band oi an elongated cold of taiymg thickness 
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Fig. 3. Alan aged 29. Portion of external spermatic fascia projecting beyond bursa is 
attached to pubic tubercle. 

The direction that the projecting portion takes, together with the degree of 
bursal development and the level of its attachment determine whether the testis 
will continue to the scrotum in the normal line of descent or whether it will 
deviate from this course. 

At operation for retention I have seen the bursa attached at a variety of 
abnormal levels (fig. 3). And on one occasion I saw the bursa with its outer 
layer of external spermatic fascia lying free within the superficial inguinal pouch. 

Within the bursa the testis is mobile, the extent of its mobility being deter¬ 
mined, largely, by the degree of bursal development. If the testis becomes more 
prominent as it is manipulated laterally, the bursa is arrested in the superficial 
inguinal pouch and, usually, attached to its lateral border. A testis that can be 
maneuvered into the canal through the external ring becomes less prominent, 
whether the bursa is directed normally or abnormally. The palpability of a testis 
in the canal depends on its size and the thickness of the abdominal wall. 

It is generally agreed that the thermoregulating properties of the scrotum 
are necessary for testicular development; that after the age of 4 or 5 testes 
show first retardation in growth, then degeneration in proportion to the time 
that they remain outside the scrotum; and that some testes are intrinsically 
defective. But there is no general agreement regarding the time to place the 
testes in the scrotum, particularly when there are no complications, such as a 
clinical hernia, torsion and arrest in an ectopic position, all of which demand 
surgical intervention. 

Some surgeons advocate orchiopexy in early childhood because of the changes 
Cooper and others have observed on histologic study of retained testes. In their 
opinions the retardation in development resulting from the retained position 
overshadows the possibility of spontaneous descent by puberty. 

Other surgeons defer orchiopexy until earl}'- puberty unless complications 
make operation necessary before this. While they do not minimize the accumu- 
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luting histologic evidence of the damage caused by piolonged letention, most of 
them take advantage of the latitude pcimitted by the consideiable nwnbet of 
testes that tome down at puberty 

That defeiment of ouhiopcxj until eaily pubeity is justified is borne out 
by obseivations in this senes As shown, not only the cosmetic results but 
also the percentage of piavcd feitihty was bettei among patients who had had 
bdateml spontaneous descent tli in among those subjected to bilateial oichiopexy 
None of the 14 testes that had descended spontaneously came down befoic 
age S If they had been pined m position at age 4 oi 5, all nould June been 
subjected to needless opeiation and the possible meparable damage from the 
tiaunu incident to this management Furthermore, letiactnbihty was not an 
infallible indication of ultimate descent since oichiopexy was necessary foi 
b of the 19 letractile testes 

Most suigeons now fas or use of chonomc gonadotiophm to see if the testes 
Will come down It is of paihculai value m the prepubeial boy with bilateral 
retention But tins also may not be an accurate test In the piesent senes, 
b testes not responding to hotmoue stimulation at an early age latei descended 
at pubeity 

Two points bear emphasis fust, while chonomc gonadotrophin may bo 
gi\ui at any age, its use must not be deferred beyond pubeity Since all boys 
do not matiue at the same age, the appeatance of the lust pubic hail is a more 
i thnble uiteiion of beginning pubeity tlun age 
Second, when the hoi mono is used, the amount given must be adequate, 
that is, large enough to msitie descent, barring complications, but not to induce 
unfn\ oi able genital development I use 4,000 international units 3 times a 
w eek up to 40,000 units, as suggested by Rogeis and by Heller With this amount 
lepetition of the tieatment has not been necessaiy m my patients m this senes 
and in those subsequently caied for 

If the testes do not descend aflei adequate hoimone therapy, oxploiation is 
indicated But this, too, must not be delayed beyond puberty 

When the cold is of sufficient length to bung the testes to the bottom of the 
saotum, I believe, with others, that a one stage operation is prefeiable ton two- 
stage opeiation In this senes, placement bv two stage oichiopexy kept the testes 
in the bottom of the suotum Paternity aftei this operation, done at a favoinble 
age, could not be evaluated because the patients who would have qualified were 
not married at the time of the followup But histologic study of 5 testes placed m 
position by two stage orchiopexies showed spei matogenesis m only one sixth 
of the tubules in each section The chief disadvantage of the two stage operation 
is the possibility of excessive tension on the blood vessels of the cold 

In anchoring the testis in the suotum, erne must be taken not to obstiuetthe 
pioximal vas which ionises thiough the pentoneum just below the testis I 
have found the following pioceilme satisfactoiy 
Tw o catgut sutmes aie p issed through fiist the daitos, then the visceral laj ei 
of the tunica vaginalis and the tunica albuginea of the testis (fig 4) A thud 
suture of silk, foi tiaction, is mtioduccd thiough the bottom of the scrotum, as 
neai as possible to the septum, earned thiough the visceral lajei of the tunica 
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Fig. 4. Method of anchoring testis to dartos in one-stage orchiopexy. Note traction 
suture. 


vaginalis and the tunica albuginea of the testis between the two previously 
placed catgut sutures, and brought out again through the bottom of the scrotum. 
The traction suture is then tied to a rubber band which is secured by adhesive 
tape to the thigh on the side of the orchiopexy. At the end of a week the traction 
suture is removed. 

In repair of the operative site the Ferguson procedure of not transplanting the 
cord has distinct advantage. Brought out of the wound lateral to the pubic 
tubercle, the cord lies in a direct line to the scrotum. All the length that has been 
obtained is thus preserved. However, with this procedure it is necessary to make 
sure that the inguinal canal is left as strong as possible. When the structures 
of the inguinal canal appear to be deficient, it is better to transplant the cord and 
use fascia in the repair instead of catgut. 

If bilateral undescended testes cannot be brought to the bottom of the scrotum, 
they should be placed in a high scrotal position or in a position outside the 
external ring rather than removed. Orchiectomy is advisable for the unilaterally 
retained testis that cannot be put in position in the bottom of the scrotum. 
At no time should a testis be put in the abdomen where detection of early ma¬ 
lignancy would not be possible. 


SUMMARY AXD CONCLUSIONS 

This series includes 199 testes in 49 patients with bilateral and 101 with 
unilateral retention, traced for periods up to 33 years. 

Delayed descent occurred in 44 testes, 1(5 responding to hormone stimulation. 
Forty-two reached the scrotum at ages S to 15, 1 at age IS and 1 at age 21. 
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Oiclnopexies weie possible foi 86 testes—of which 59 weie one stage and 
27 two stage procedures Sixty seven were done by pubeity Four testes weie 
subsequently removed 

Piimaiy orchiectomj was done in 35 patients, 3 being puberal boys and 
32 adults 

In G7 instances theie was eithei absence or partial to complete loss of testiculai 
function because of gioss congenital defects (17 instances), orchiectomy, oi no 
tieatment Most of these lepiesent tieatment delayed too long 
Abnormalities associated w lth retention w ere obesity, eunuchoidism, gjuieco 
mastia, various lieuiopsychiatne disordeis, henna, torsion, malignancy 

Miciosections fiom 36 retained testes showed degeneration which progiessed 
in proportion to the length of retention But the testes of a man aged 25 had 
pieseivationof geiminal epithelium Prepubeial tubules peisisted lntheextnpated 
testes of 5 adults 

Biopsy of 5 testes brought down by tw o stage oi clnope\ies 1 to 10 years 
pieciously showed peisistent prepuberal tubules m 3 Speimatogenesis was 
complete in 4 and airested in 1 Howevei, the speimatogenesis was observed m 
only one SL\th of the tubules in the section of each testis 

The 4 patients with malignant testes have been nine, lespectively, 5, 6 , 6}-2 and 
15 years The incidence of malignancy m tins clinic is 12 5 pei cent on the basis 
of cancer in 28 sciotal testes and 2 01 pei cent on the basis of 199 clinically 
letamed testes When the 44 testes descending spontaneously aie eliminated, 
the percentage is 2 76 

On followup, the position, size and consistency of the testes weie bettei after 
spontaneous descent than aftei either the one or two stage orchiopexies Position 
was bettei aftei the two stage piocedure, but size and consistency weie bettei 
aftei the one stage piocedure 

Eight men fatheied childien aftei delayed spontaneous descent in contiast to 5 
who fatheied childien aftei one stage oiehiope\ies done at pubeity 
Fiom the observations in this senes, it is concluded 

The prepubeial testes should be given an oppoitumty to descend spontaiie 
ously, provided there are no complications such as clinical hernia, torsion oi 
anest in an ectopic position 

Hoimone stimulation can be used diagnostically before puberty, and is 
particulaily valuable in bilateral letention But its use must not be delayed 
beyond pubeity, as established by the appeaiance of the first pubic ban When 
used, the hormone must be given in adequate amount 

If adequate hoimone therapy does not effect descent, exploration is indicated, 
but must not be defei red beyoud puberty 
There is need of biopsies not only at the time of oichiopexy but also, foi 
eompaiison, when the testes aie leleased aftei fixation to the thighs m the 
two stage opeiation as well as after scrotal lesidence following both the one and 
tw'o stage piocedures There is also need foi biopsies of testes that descend 
spontaneously aftei pi obliged letention 
1216 Soiithuest Yamhill SI, Portland 5, Oie 
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FURTHER OBSERVATIONS ON THE REBOUND PHENOMENON IN 
THE TREATMENT OF CERTAIN TYPES OF 
SPERMATOGENIC DYSFUNCTION 

JAMES H. McDonald and NORRIS j. heckel 

From the Department of Urology , Presbyterian Hospital of Chicago in affiliation with the 
University of Illinois College of Medicine, Chicago, III. 

In 1951 a report was made on the increase in the number of spermatozoa in 
oligospermic men following the use of testosterone propionate. 1 In some of these 
patients a comparison of testicular biopsies taken prior to treatment with 
biopsies taken after treatment revealed a definite improvement in the sperma- 
togenic activit.y. This observation, on testicular biopsies, confirmed a previous 
report by Heller and Nelson 2 who made an extensive histological study of 
testicular biopsies in apparently normal men who were given testosterone and 
found an improvement in testicular morphology and function. 

During the past several years we have been interested in a more specific 
criterion for the selection of patients for treatment, and have included a review 
of a group of oligospermic men treated with testosterone propionate. 

A total of 116 oligospermic patients who were physically normal and without 
evidence of endocrine disease have been treated. Testosterone propionate 50 
mg. was given intramuscularly 3 times a week, or 200 mg. testosterone cyclo- 
pentylpropionate intramuscularly once a week. 

Pretreatment testicular biopsies were secured in a majority of these patients. 

A 50 million increase in total spermatozoa was arbitrarily selected as indicative 
of a “rebound phenomenon.” Some patients had substantial increases but did 
not reach the required 50 million increase to qualify as a “rebound.” 

Insufficient evidence was available for classification of 32 of these patients. 
Seventy-three patients have been followed sufficiently to allow definite conclu¬ 
sions to be made. Of these, 28 patients (38 per cent) secured a spermatogenic 
rebound with total spermatozoa far exceeding their pretreatment level and in 
all instances an increase of at least 50 million over the pretreatment counts. 
Four of these patients receded to pretreatment levels in from five months to 
two years. 

Forty-five patients did not secure a rebound. However, 13 of these had an 
increase of 13 to 46 million in the total spermatozoa counts, with an average 
increase of 32 million. In a review of the testicular biopsies of these patients, 11 
had marked germinal cell atrophy, 3 had severe regional fibrosis, and 9 patients 
had no biopsies. None of these patients should have received treatment because 
of the inability of the germinal epithelium to respond or because of the unknown 
quantity in the absence of biopsy. 

Read at annual meeting, North Central Section of American Urological Association, 
Chicago, Ill. September 29-October 1, 1955. 

1 Heckel, N. J., Rosso, W. A. and Kestel, L.: J. Clin. Endocrinol., 11: 235-245, 1951. 

2 Heller, C. G., Nelson, W. O., Hill, I. B., Henderson, E., Maddock, W. O., Jungck, E. C., 
Paulsen, C. A. and Mortimore, G. E.: Fertility and Sterility, 1: 415-422, 1950. 
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Eleven patients were originally azoospermic, and the condition was not 
altered by treatment. 

In the 28 patients who exhibited the “rebound phenomenon,” 20 pregnancies 
have been produced, resulting in 13 normal babies, 2 miscarriages, and one 
ectopic pregnancy. 

Following our reports in 1951 and 1952, 3> 4 there was considerable skepticism 
as to the validity of this work. However, the work of Charny and Heller give 
additional evidence that a “rebound phenomenon” can be secured in carefully 
selected and properly treated oligospermic men. 

The most important criterion for the effective treatment with testosterone 
propionate is the testicular morphology as determined by the pretreatment 
biopsy. At the present time we believe that this treatment is indicated in the 
men who are oligospermic, physically normal, and the testicular biopsy reveals 
changes of 1) disorganization of spermatogenesis noth sloughing of immature 
cells (fig. 1, A), and 2) incomplete germinal cell arrest (fig. 1, B ). Efforts to 
secure improvement in patients whose testicular biopsy revealed germinal cell 
atrophy (fig. 2, A) or extensive areas of regional fibrosis (fig. 2, B) have been 
disappointing. 

Charny recently reported that treatment with testosterone propionate has 
produced spermatozoa in the ejaculate of a previously azoospermic man. 5 

CONCLUSIONS 

Testosterone propionate is indicated in the treatment of patients who have an 
oligospermia when the testicular biopsy reveals a) disorganized spermatogenesis, 
or b) incomplete germinal cell arrest. 

Testicular morphology is the most important criterion in determining the 
indication for treatment. 

Twenty eight of 73 oligospermic men had a rebound in spermatogenesis ex¬ 
ceeding 50 million in the total spermatozoa count. Following treatment, these 
patients have produced a total of 20 pregnancies in their wives. 

122 S. Michigan Ave., Chicago 3, III. 

5 Heckel, N. J. and McDonald, J. H.: Fertility and Sterility, 3: 49-61, 1952. 

J Heckel, N. J. and McDonald, J. H.: N. Y, Acad. Sc., 55 : 725-733, 1952. 

5 Charny, C. W.: Paper read at the Section of Urology, American Medical Association 
annual meeting, Atlantic City, N. J. June 1955. 
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ARTIFICIAL INSEMINATION WITH TESTICULAR TISSUE 
EXPERIMENTAL STUDY 

GREGORY S SLATER* 

r rom the Division of Urology, Stanford Medical School, San rrancisco, Calif 

In the study of infertile couples, theie are some instances in which the woman 
is capable of having children, but the man has azoospermia, with a normal 
testiculai biopsy In these instances, the cause of the azoospeimia is a mechanical 
block m the genital duct system Many plastic opeiations have been performed 
on the \as defeiens with mediocie success Another moie olmous approach to 
this pioblem would be to dircctlj implant testiculai tissue m the female cervix 
This was done and repoited by Adler and Maluis 1 They repoit the case of a 
21-yeai old man, mauied 5 yeais, with azoospeimia, peisumably a consequence 
of an eailiei gonoirheal epididymitis In this case a biopsy was taken of testicular 
tissue (which contained living sperm), the tissue was then maceiated m a cup of 
Ringer’s solution This mateual was then placed m the ceivix of the wife The 
wife missed her next penod and subsequently, 9 months latei, dehveied a noimal 
8 pound infant To scientifically nnestigate this sohtaiy leport, the following 
investigation was tarried out on rats 

XKTIFICIAL IXSLM1X-VTIOX STUDIES 

Method Using common laboratoiy wlute rats, repeated attempts weie made to 
impiegnate the female, using testiculai biopsy tissue The female lats were 
impiegnated only duung the oxulation penod, as deteimined by taking vaginal 
smears The male rats weie first killed by means of a blow on the head and 
immediately the testes were excised and then carefully cut up into small fiag- 
ments, placed m a containei, and mixed with an equal amount of Ringei’s 
solution One to two cubic centimeters of this emulsion was injected into the 
vagina of an ovulating female Two months after each of these tests (lat gestation 
is of 21 days’ duration) a check of the fertility of the female was made by placing a 
male rat in the same cage with hei to allow foi natuie to take its course and 
piegnancy to insue 

Results Reference to table 1 shows that attempts to peiform aitificial insemina¬ 
tion in lats, using macerated testicular tissue, were unsuccessful Most of the 
rats wluch weie not made piegnant by aitificial means, subsequently became 
piegnant after natural copulation with the male In three instances, an unsuccess 
ful attempt was made to impregnate females, which had pieuously given 
birth to litteis 


DISCUSSION 

Insemination using speim from the testes appaiently fails to impiegnate the 
female Yet sperm obtained from an ejaculate specimen is loutinely used and 

Vccepted for publication December 5 1955 
* Present address 55 West Main St , New Brit un, Conn 

1 Ydler, L and M ikns \ Successful irtificnl insemination with macerated testicular 
tissue Fertility ind Stenlitj, 2. 459—1G0, 1951 
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Table 1. Results of artificial insemination 


Dale 

Male Rat 

Female Rat 

Artilical Pregnancy 

j <30-90 Days Later, 

Natural Pregnancy 

April 7 

i 

i 

: No 

Yes 

April 10 

1 & 2 

2 

! No ! 

Yes 

April 20 j 

o 

3 

Xo 

Yes 

April 26 j 

3 

4 

No 

Yes 



5 

No 

Yes 

1 

t 


! 6 

| 

Yes 

April 27 | 

4 

1 7 

i No 

No 


| 

8 

No 

Yes 


t 

9 | 

No 

Yes 

May 7-12 i 

5, 6, 7 i 

10 

No 

Yes 

] 


; 

Artificial insemination 





daily for 5 consecutive 





days 


May 17 

S 

11 

Xo 

— 

May IS 

S 

12 

Xo 

Yes 

July 1 

9 

2 

x\ r o I 

Yes (previously) 



3 

No 

Yes (previously) 



4 

No 

Yes (previously) 

July 6 

10 

13 

No 

— 



14 

No 

— 



15 

No 

— 


often successful in inducing pregnancy. In these experiments, it was noted that 
spermatozoa obtained from the rat testis were less active than those seen in the 
epididymides and farther along the vas deferens. This leads one to the assumption 
that the testicular sperm are either immature or have not been subjected to some 
energizing substance which is elaborated in the duct system, somewhere along 
its journey from the testis to the urethra. 

CONCLUSION 

Artificial insemination with testicular tissue was unsuccessful in rat studies. 
Further attempts in humans might be warranted on an experimental basis, 
should suitable cases be found. Pending further positive results with the 
procedure one must be skeptical of its usefulness, 

55 IT. Main St., New Britain, Conn. 
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URETHROCYSTOGRAPHA IN THE DIFFERENTIAL DIAGNOSIS OF 
PROSTATIC CANCER 

Iv J OKAVISTO v mj s SCHAUMAN 

From the Surgical and Roentgenological Department of Uana Hospital, Helsinki, Finland 

Any means of increasing the eeitamty of the diagnosis of prostatic cancer 
is welcome Wheie rectal palpation is unceitain only operative perineal biopsy 
provides a tellable diagnosis, and this involves consideiable suigeiy All other 
methods involve quite an element of uncertainty, whether, in addition to palpa¬ 
tion, they consist of endoscopy, transurethral biopsy, punch biopsy, acid phos¬ 
phatase, oi cytology of the mmaiy sediment Mistakes aie possible m both 
directions 

The systematic use of uiethiocystogiaphy in the diagnosis of prostatic cancel 
has only been introduced m recent yearn, and its idle is not yet fully established 
Investigations based on large matenals have been published only by Edlmg 
(1948) and Moulonguet (1953) The correlation between clinical and roentgeno¬ 
logical findings has actually not been described at all to date Elongation of the 
postenor uiethia, its widening m the sagittal plane and the exaggeration of its 
normal angulation are features long considered peculiar to hypeitiophy The 
typical appeaianec is termed by the Fiench as sabre-hke (eft lame de sabre), 
but a less typical form ev cn suffices foi the diagnosis Carcinoma again has been 
characteiized 111 brief by the nairowness, stiaightness and megular contours 
of the uiethia Many earlier authois hold that the diagnostic unpoitance of 
urethrography is not great, and the loentgenology of prostata cancer was not 
devoted many lines m the reports of the 1930’s and I940’s 

rncsLvr isvestig vtioks 

Material Aftei going through all the uiethrocystographies performed m 
our hospital in 1952-54, 77 cases were selected as qualifying foi the piesent 
investigation They included 20 cases of caicmoma, 16 of which weie histo 
logically verified and 4 were absolutely ceitain on the basis of metastases etc 
Cases found to be benign on piostatcctomy oi autopsy (hypeitrophies) totaled 
10 The low number of the lattei is explained by the fact that initially no routine 
uiethrocystogiaphy was peiformed m tluucally obvious cases of hypertrophy. 
Hence the number of clinically uncertain cases in the hypertrophy material may 
exceed the average Some of the lemainmg 41 cases were probably benign but 
as it was considered that no opeiation was indicated the diagnosis lacks verifica¬ 
tion Transuiethral biopsy was peiformed m many of them but it cannot be 
considered to exclude cancel with certainty Thus the investigation is mainly 
based on a comparison of these 20 cases of carcinoma and 16 cases of hyper¬ 
trophy 

The technique was that of the customaiy radiogiaphy of the posterior uiethra 
The bladdei was filled with thin contrast medium, after which viscous water- 

Aeeepted for publication December 5, 1955 
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soluble contrast medium was injected into the urethra by Ivnutsson’s instru¬ 
ment. Anteroposterior and oblique films were made during the injection. 

RESULTS 

The very typical sabre-like posterior uiethra in hypertrophy and, on the other 
hand, the typical rigid tube in cancer are readily recognizable, but these two 
findings by no means cover the bulk of the cases. Hence other indications of 
malignancy must be sought. The following additional properties have proved 
serviceable: the shape of the floor of the bladder, the contour of the posterior 
urethra, its width, its type of elongation, and its angulation. 

Floor of the bladder. The normal prostate pushes the floor of the bladder some- 



Fig. 1 Fig. 2 Fig. 3 


Fig. 1 . Hypertrophy. Oblique view 
Fig. 2. Hypertiophy. Oblique view 

Fig, 3. Cancer. Oblique view. Posterior urethra is narrow, rigid, ragged, not elongated. 



Fig Cancer. A, anterior view. Posterior urethra is laterally displaced and irregular 
Bladder floor irregular B, same case as H. Oblique view Posterior urethra is iiregular, 
widened, rigid, straight Bladder floor irregular 
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what upwaid, depending -hghtlv on the projection The enlargement of the 
prostate naturally results in enlargement of the prostata impression In this 
respect the present material reveals no great difference between the benign and 
the malignant process Of greater importance is the contour of the (loot of the 
bladder This refers to prostatic impression inside the bladder—when a suffi¬ 
ciently weak contrast medium is used—looming up as a semi shadow In hyper¬ 
trophy the flooi of the bladder is -niootli or forms a few large, smooth nodes 
corresponding to the hypertrophic lobes In 2 by pel trophic patients only could 
the contour of the floor of the bladder be called lriegular, whereas this symptom 
was present in II (55 per cent) of the carcinoma patients Prostatic carcinoma 
rarely causes an ulceration in the mucosa of the bladder, and hence the irregu¬ 
larity of the bladder floor usually takes the form of small nodes and does not 
show the ragged appearance of cancer of the bladder 

The contours of the posterior urethra are practically always smooth in hyper¬ 
trophy E\en slight raggedness—not to mention large, lriegular filling defects— 
is suspicions This does not refer to the gently sloping arcs due to asymmetne 
hypertrophy or an intraurethral median lobe Seventeen carcinoma patients 
(S5 pel cent) showed irregular contours of the posleiior urethra In hypertrophy 
this symptom was present in only 3 of the II patients on whom no cystoscopies, 
repeated catheterizations or othei intraurethral manipulations had been per- 
founed just before the vray examination Thiee of the fix e hvpertiophy patients 
subjected to manipulations possibly traumatizing the urethra showed a ragged 
contour in the posterior urethra Hence intraurethral manipulations seem to 
constitute an important source of error, and urethrography should be the first ex¬ 
amination perfoimed Taking tins source of error into account does not change 
the above percentage for the carcinoma patients 

It ldcning of the posterior urethra m the sagittal plane was found with II 
hy pertrophy patients (69 per cent) In 30 per cent of the carcinoma patients, too, 
the uiethra was widened, possibly due to simultaneous hypertrophy. Widening—• 
like other dimensions of the urethra—is difficult to express exactly', it must 
remain an estimate The normal diameter oil oblique films is hardly more than 
1 cm Xaiiowmg is more difficult still to estimate, cancer causes no stricture 
propel The matter will be discussed m connection with the rigidity' of the 
uretlira 

The length of the posterior urethra is usually but uot always increased m both 
eaicmoma and hy pei trophy The normal measurements v ary similarly to those 
of the parts of the posteuor urethra Edhng (1945) repoited that the length 
of the siipracolhcular part was normally 1-1times that of the colliculus 
(xerumontanum) In pathologic cases, the colliculus is often difficult to dis¬ 
tinguish In those cases where some estimate could be made of the pars supra- 
collieularis it was found to be elongated in 40 per cent of the eaicmoma patients 
and S7 per cent of the hypertrophy patients Thus the normal length of the 
supracollicular part offers some evidence against benignity On the other hand, 
the length of the mfratolheular part provided no guidince These factors aie 
notably dependent oil subjective opinions 
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Angulation of the posterior urethra. The normal posterior urethra is only slightly 
curved. Iu hypertrophy the bladder neck is often pushed forward, resulting in 
angulation with a fairly sharp or a gently sloping point. Mathey-Cornat con¬ 
sidered a very acute point of the posterior contour of the angulation as a symptom 
of carcinoma, attributing the narrowness of the vertex (eti lame d’urethrotome) 
to an expansion of the infracollicular tumor. Nothing corresponding to this 
was found in our patients. An unusually sharp angulation was present in G3 per 
cent of our hypertrophy' patients and only' 25 per cent of our carcinoma patients. 

A posterior urethra of stiff appearance is characteristic of cancer. The term 
refers to a urethra of nearly" even width throughout, narrow, often elongated 
and fairly' straight. Hence no precise concept is involved. Definite stiffness is an 
almost pathognomonic symptom as the posterior urethra of only one hyper¬ 
trophy' patient could be said to look stiff. However, the symptom was present 
in 11 (55 per cent) of the carcinoma patients; hence its absence is no evidence 
against cancer. 

The sabre-like shape (elongated, sagittally widened and heavily curved pos¬ 
terior urethra) is also difficult to define exactly". In its ty r pical form it was present 
in not a single of our carcinoma patients, and in only" 4 of the hypertrophic cases 
(perhaps due to the selection of the hypertrophy material). Hence the very 
typical sabre-like shape speaks against cancer. 

Other symptoms. Jomain and Moulonguet consider the indistinct contour 
of the posterior urethra important in cancer. They" obviously" do not refer to the 
ragged appearance. We were unable to find anything of this kind. The difference 
may be due to the fact that the above authors used lipiodol instead of water- 
soluble contrast medium. Moulonguet found several cases in which the posterior 
urethra was heavily" dilated, even so much so that the external sphincter was 
indiscernible. We found nothing of this kind, any' more than the large cavities 
in the prostate reminiscent of chronic prostatitis, reported by him. 

Edling (1948) found that the whole posterior urethra was laterally" displaced 
in carcinoma patients. In the present material the pelvis was often so much 
askew that the lateral deviation might just as well have been a parallactic 
phenomenon. Edling’s investigation reveals, however, that a definite lateral 
displacement of the whole posterior urethra is strongly" suggestive of malignancy. 
Anterior displacement is usually" still more difficult to establish. 


Table 1 The correlation of urethrocystoyraphy with clinical and histological examination 



Urethrocystographical Finding (No. of Cases) 


Benign 

Probably 

benign 

Malignant 

j 

1. Malignant cases (histologically verified) 




Clinically malignant (11 cases) 

j — 

i 

10 

uncertain (7). . . 

1 i 

— 

6 

benign (1) 

f — 1 

— 

1 

2. Benign cases (histologically verified) 

i 



Clinically benign (13 cases) 

i u 

2 

— 

uncertain (3) 

o 

i 

1 
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Malignant syndromes The moie numeious and simultaneous the appeal ante 
of the above signs suggestive of cancer the gieatei is the piobability of malig¬ 
nancy The cases in which a minimum of five signs indicated cancer included 
not a single benign case Five benign signs Jgam, weie shown by one carcinoma 
patient who neveitheless otherwise revealed an obviously malignant finding 
in the vray 

Irregularity in both the floor of the bladder and the posterior urethra is an almost 
pathognomonic syndrome This combination was found with 50 pel cent of the 
carcinoma patients but not once in hypertiophy, and the syndrome was present 
in only 2 of the 41 patients of our material whose prostate had not been histo 
logically esummed, both of them weie also clinically suspect 

Anothei obviously malignant roentgenological finding is the absence of angula¬ 
tion combined with an irregular bladder floor m posterior urethra It was established 
in 70 per cent of the caicmoma cases and not once in by pel trophy, excluding 
2 patients with a tiaumatired postenor uicthia This syndiome was present 
in 5 of the cases not verified histologically , two of them had piostatitis and one 
was suspect on palpation 
These syndiomes have not been described before 

Clinical usefulness Table 1 shows that uiethrocystography levelled the malig¬ 
nancy of one case not suspected at all clinically In eight out of 10 clinically 
uncert un cases it gave a coriect classification into benign and malignant cases, 
in 2 cases it gave an eironeous finding (once in each direction) One clinically 
and histologically'affiimed carcinoma gave a completely benign loeiitgcnologicil 
finding 


SUMVIAItV VXD CONCLUSIONS 

Ihe authois list the xymiptoms consideiably moie often present in caicmoma 
than in hypeitropliy, and leport two roentgenological syndiomes nearly' patliog 
liomonic of caicmoma Roentgen examination to verify prostatic caicmoma must 
be perfotmed before any' intrauietliral manipulations are undertaken as even a 
slight tiaumati/ation due to the lattei may simulate caicmoma Correctly' 
peiformed and mterpieted, uretluocystography can replace othei examinations 
If the prostate is obviously malignant on palpation urethrocystography is no 
diagnostic aid In uncertain cases urethrocy stography can often provide stiong 
support foi the decision, and in cases of benign appearance it may' sometimes 
reveal a suipnsing carcinoma 
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RADICAL PERINEAL PROSTATECTOMY 

EDGAR A. WEBB and BAXTER A. SMITH 

This report is an evaluation of some of our results with radical perineal 
prostatectomy. It is based upon a stud}' of the records of 53 patients, most of 
whom have been submitted to perineal exposure of the prostate for frozen section 
biopsy and/or radical perineal prostatectomy. 

Table 1 indicates the number of radical perineal prostatectomies performed 
by us over a period of 9 years. The average is 5 per year. 

Table 2 was prepared a few years ago for a report on transurethral surgery. It 
contains a reference to radical perineal prostatectomy, indicating that 2.4 per 
cent of all our prostatic surgery is done for early, potentially curable, prostatic 
cancer. 

Table 3 shows the age distribution of patients in this series. It is of interest to 
note that 17 per cent of these patients are in the sixth decade of life. This is a 
period of life in which increased endeavor should be made to find early lesions of 
prostatic cancer. Table 4 summarizes the data relating to diagnostic procedures. 
Rectal digital examination was reliable 75 per cent of the time. Frozen section 
biopsy was reliable in 93 per cent of the instances in which it was used. Trans¬ 
urethral prostatic resection corroborated our rectal digital examination 100 per 
cent of the time. By tins we mean that in the 3 cases in which we thought 
carcinoma of the prostate gland was present, and moderately diffuse, transurethral 
prostatic resection secured adequate tissue for biopsy. 

Table 5 shows the mortality statistics in this group. Of principal interest for 
this report is that no patient died as a result of the operation. 

Table 6 gives some reassurance regarding postoperative control of urination. 
To our knowledge, no patient is totally'- incontinent or permanently dependent 
upon a device to protect him against leakage of urine. 

Table 7 lists miscellaneous data which are of varying significance. The average 
postoperative stay in the hospital for these patients was 12 days. Five patients, 
or 11 per cent, in this group who have undergone radical perineal prostatectomy 
are able to perform sexually'. Erections occur, intromission is effected, and 
orgasm is experienced. The fact that 18 of these patients, or 34 per cent, were 
seen simply because of the finding of a nodule or nodules, or areas of increased 
firmness in their glands, is most encouraging. These findings, without symptoms 
referable to the prostate gland, were sufficient unto themselves to pz-ompt their 
physiciazis to refer them for opinion, advice, and treatment. More of this type of 
effort will result in the discoveiy and treatment of early prostatic cancer. 

Table S summarizes the data relating to opei-ative and postoperative complica¬ 
tions. The rectum was opened early in the operation in four of these patients. It 
was recogzzized immediately' and the opening was closed. The procedure was 
continued in each instance. No untowai’d developments occurred in these four. 

Read at annual meeting, North Central Section of American Urological Association, 
Chicago, Ill. September 29-October 1, 1955. 
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Turn 1 Radical perineal pioslatcctomics done each year oici a penod of 0 yean, 


\car 

Number 

1946 

1 

3947 

0 

19 IS 

o 

1019 

4 

1950 

0 

19ol 

4 

1952 

6 

1953 

b 

1954 

13 

1955 

4 

Tot it 

46 

\eirh nengo 

5 1 


Tabi e 2 


Number 

Per ent 

P limits on whom prostatic surgerj was performed | 

Patients on whom ti ansurcthral prostatectonn was per 

579 


formed 

555 

95 S 

Iransurethral prostatic resections performed 

593 


One st igc transurethral prostatectomies 

536 ; 

00 5 

Two st igc tr insurethral prostatectomies 

IS 

3 2 

Three stage transurethral prostatectomies 

1 

0 IS 

Suprapubic prostatectomies performed 1 

10 

1 7 

Radical perineal prost itectonues pcrfoimcd , 

14 

2 4 

Operative deaths 

0 



T\bie 3 Distnbulwn of patients m this senes according to age 

Dcci le Number of Pat ents 


Sixth S 

Seventh 27 

Flglith '1 


Total 

46 

Oldest 

75 

oungest 

53 

Vvera 0 e 

65 


Injuiy to the iectum, umecogmzed, occurred in one situation and gate us our 
greatest tnal of any of the patients in this series Unilateial meteial injury 
occuned in 1 patient Perineal unnaiy fistula occuiied in 2 patients Rector esical 
01 rectouiethiul fistula occuired m 1 patient Postopeiatne uietlual stnctuie 
oceuried m 11 per tent of these patients The stucture, oi n.mowing, is usually 
at the site of anastomosis of theresnal neck to the membianous uretlua Tre 
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Table 4. Summary of data by which diagnosis of proslalic carcinoma was confirmed or excluded 

(based on 52 cases ) 


Method 

Results 

Percentage of 
Accuracy 

Rectal digital examination 

Carcinoma suspected in 48 cases; not sus- 

75 

! 

peeted in 4 cases; unreliable in 13 cases 


Frozen section biopsy 

| 43 biopsies performed; 40 positive for 

93 

j 

carcinoma 


Transurethral resection 

3 resections 

100 


Table 5. Mortality statistics 



Number 

Operative deaths 

0 

Deaths due to subsequent metastases 

3 

Deaths due to other causes 

3 


Table 6. Postoperative control of urination (based on 44 cases) 



Percentage 

Immediate control 

30.0 

Control within 2 months 

52.0 

Control within 6 months 

85.0 

Control within 14 months 

97.8 


Table 7. Miscellaneous data 


Postoperative stay in hospital 12 days 

Postoperative se.\ual function 11 per cent 

Patients referred for examination because of prostatic nodule, nodules, 
or unusual firm areas . . 18 (or 34 per cent) 


Table S. Operative and postoperative complications (based on 45 cases) 



Number j 

Percentage 

Operative 

i 


Rectal injur}' 

5 

11.0 

Postoperative complications 



Perineal urinary fistula 

2 

4.3 

Rectourethral fistula 

i 

2.2 

Ureteral injury . 

i 

2.2 


quently after a few interval dilatations during the first year to 18 months 
following radical perineal prostatectomy, the stricture is no longer apparent, and 
additional interval dilatation is not necessary. 

The diagnostic studies performed upon these patients consisted of rectal 
digital palpation of the prostate gland by at least two urologists, and in some 
instances three. Oftentimes the gland would be examined several times at intervals 
of a few weeks or a few months. Routinely a plain urogram is made and deter- 
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munitions are made of the serum acid phosphatase In the past year or two, 
deteiruinations of the piostatic fraction of the scram acid phosphatase have 
also been made 

The operation is usually perfoimed under general anesthesia employing 
intravenous sodium pentothol, curare, and gas by the endotracheal loute 
About 1500 ce blood is made available for use dining the operative procedure 
and \eiy frequently it is all used The approach to the piostate gland is the one 
described by Di Elmer Belt The incision transecting the uietlna, however, is 
made well distal to the piostatic urethra and no cuff of prostatic urethra and 
prostatic tissue is left The vesical neck is sutured to the membranous uietlna 
employing a veiy small Majo needle and 0 clnomic catgut This single antenor 
mattress sutuie is, m our opinion, one of the most cutical sutuies, and should be 
placed very accurately m the vesical neck at 12 o’clock and m the membranous 
uiethra at the same position Placing this sutuie well lesults m easy appioxima- 
tion of these two stiuctuies The lest of the anastomosis of the vesical neck 
to the urethra is then made with mteirapted mattress sutuies with a urethral 
catheter m place Otheiwise the suigical piocedure follows the Belt technique 
Of the 53 patients operated upon, 43 had caicinomn of the prostate gland 
In the 43 carcinomas, the diagnosis was established m 33 by fiozen section 
biopsy, m 7 by transuiethial resection, in one by finding malignant cells in the 
piostatic seciction, and m two by loutme paraffin sections 
Tlnee radical penneal prostatectomies weie done foi benign lesions In one 
instance the findings on lectal digital evamination weie consideied diagnostic, 
howevei, the examination of the entire specimen levealed benign, cystic, glandu 
lai liypeiplasu of the piostate In the second instance, the nodule removed for 
frozen section was repoited to show cancer, but subsequent paraffin sections 
showed granulomatous prostatitis In the thud circumstance, the patient, 
totally incontinent following two transurethral lesections for beingn prostatic 
hypei trophy, was operated upon in the hope that removing the scaned, fixed, 
piostatic urethra, glandulai lemnant and tiue capsule would improve his 
unfoitunate situation The effoit failed Seven of the 53 patients operated upon 
had nodules suspected of being malignant f rozen sections and subsequent 
paraffin sections revealed benign lesions Two of these were lesions of granuloma¬ 
tous prostatitis, one was chronic prostatitis, tw o showed benign cystic grandulai 
hyperplasia of the piostate, one was benign cystic glandulai hypeiplasia with 
coipora amylacea, and one was normal piostatic tissue with coipoia amylacea 
Seven patients in this senes had transuiethral piostatic lesection immediately 
pnor to radical perineal prostatectomy In four of these, carcinoma was not 
suspected clinically In the foui not suspected, the occuirence of the carcinoma 
was in multiple sections and not in a single isolated segment The 3 cases in 
which carcinoma was suspected clnucally had lesions which we believed weie 
confined within the prostatic capsule and therefoie it seemed that these patients 
would stand a chance of being cuied by radical perineal piostatectomy 

It is of mtei est to note that three of the patients in this series had been operated 
upon several years previously and trausurethral piostatic resections were 
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performed. At the time of the resection, the prostate gland was clinically benign, 
and benign on microscopic examination. One of these patients had undergone 
transurethral resection 4 years previously; one, 4 M years previously; and the last 
patient, 3 years prior to the detection of a nodule in his gland. 

Most urologists agree that the only cure for cancer of the prostate gland is 
radical prostatectomy. Some of the reasons why so few cures are obtained are: 

1) The early lesion of prostatic cancer doesn’t produce symptoms and therefore 
is not suspected until it has progressed beyond cure by radical surgery. 

2) Some urologists believe that the complications of radical perineal prostat¬ 
ectomy are worse than the disease, and therefore they will not perform radical 
prostatic surgery. 

3) Another important reason is that very frequently a conscientious exami¬ 
nation of the prostate gland by rectal digital maneuver is not performed at 
least once a year on men over 50; or if the examination is performed and some 
questionable areas of induration are found in the prostate gland, these areas under 
question are not always accorded the significance which they deserve. 

Summarizing again some of the data obtained from this study, one can state 
that an average of five radical perineal prostatectomies are performed by us 
each year. These constitute 2.4 per cent of our prostatic surgery. To date no 
deaths have resulted from the operation. The average age of the patient operated 
upon is 65. Thirty-four per cent of the patients operated upon for frozen section 
biopsy and/or radical perineal prostatectomy have no symptoms referable to the 
prostate gland. Frozen section is reliable 93 per cent of the time. Over 50 per cent 
of the patients have control of urination within 2 months following the 
operation. Eighty-five per cent have control within 6 months, and 98 per cent 
have control within 14 months. The average postoperative stay in the hospital is 
12 days. Eleven per cent of these patients are able to perform sexually. Injury 
to the rectum occurring at the time of operation was noted in 11 per cent. 
Untoward reaction to this injury occurred in one patient, or in 2.2 per cent. 
Perineal urinary fistula occurred in 4.3 per cent, but healed with treatment. 
Rectourethral fistula occurred in 2.2 per cent, but healed with treatment. 
Ureteral injury occurred in 2.2 per cent, but was recognized early and corrected 
with no late complication. 

Some conclusions can be drawn from this study. 

1) The early lesion of prostatic cancer is asymptomatic, but can be suspected 
on rectal digital examination. 

2) Urologists with good training in fundamental urologic surgery can perform 
radical perineal prostatectomy without taking special training. 

3) Results of conservative palliative treatment of prostatic cancer are often 
striking and prolonged. It is better, however, to be living without cancer than 
to be living with one’s cancer and under palliative treatment. 

4) In our experience the complications following radical perineal prostatectomy 
are not significant enough to dull our enthusiasm for the procedure. Most 
patients are willing to accept the potential complications in order to be rid 
of cancer. 



RVDICXL, PEIUNEVL PROSTITECTOUX 


1005 


5) A willingness to investigate lesions of the prostate gland with the thorough¬ 
ness which they deserve is stimulating to our colleagues, and they aie thus apt 
to make a more thoiougli, fiequent, and searching rectal digital examination 
of then patients 

0) Although the technique of radical penneal piostateetomy is not difficult to 
leatn, it would be fai better if, m academic centers, moie emphasis were placed 
on training m radical piostatic surgeiy The lesident oi fellow should emeige 
from his tiammg with sufficient expenence m ladical piostatic surgeiy to give 
lnm enough confidence to pet form the opeiation 
305 Medical Arts Bldg., Minneapolis 2, Minn 



The Journal of Urology 
Vol. 75, No. 6, Juno 1955 
Printed in U.S.A. 


HYPOTHERMIA INDUCED BY CYSTOSCOPY 
SAMUEL I. ROLAND* 

From Division of Surgery, Department of Urology, Stanford Medical School, 

San Francisco, Calif. 

The usual cystoscopic procedure using irrigating fluids of room temperature 
can produce a significant hypothermia, especially in infants. Profuse irrigation 
of the relatively large and intra-abdominal bladders of small children can rapidly 
remove heat when the fluid is 18°C to 20°C below the body temperature. In 
practice, the additional cooling effect of ether anesthesia so frequently used, 
enhances the possibility of hypothermia. 1 

By simulating a cystoscopic examination in female dogs approximately the 
weight of infants under six months of age, the rapid production of hypothermia 
was demonstrated. 

Two case reports of possible hypothermic reactions in a 7-week and 9-week-old 
infant following cystoscopy are reported. 

CASE REPORTS 

Case 1 . A 9-week-old female child weighing 3200 gm. was admitted to the 
New York Hospital because of intermittent diarrhea and failure to gain weight. 
During hospitalization the diarrhea was controlled by dietary and medical 
means. On admission her blood urea nitrogen was 106 mg. per cent and on 
subsequent determinations was 65 mg. per cent, ranging down to a level of 30 
mg. per cent where it appeared to stabilize. Because of three poorly visualized 
excretory urograms, a retrograde pyelogram was done approximately 1 month 
after the patient’s hospital admission and at a time preceded by a 2-week period 
of excellent hydration and improving nutrition. Under open drop ether anesthesia 
cystoscopy and attempted retrograde pyelogram were undertaken for approxi¬ 
mately sixty minutes. After 60 minutes of cystoscopy the child had generalized 
chills and a clonic convulsion. The procedure was terminated and it was found 
that the child’s rectal temperature was 35°C, the skin cyanotic, the pulse 160, 
and heart tones were distant and weak. Within an hour the body temperature 
was normal and the child appeared entirely well. Four hours after this the rectal 
temperature was recorded as 41 °C and returned to normal levels 3 hours later 
without chills or convulsions. It was thought that excess attempts to warm the 
infant following cystoscopy had accounted for the rise in temperature as the 
temperature remained normal from this time on and for the following seven 
days prior to discharge from the hospital. 

The irrigation water used during the cystoscopy was at room temperature, 
approximately 21°C. 

Case 2. A 7-week-old, white female infant weighing 4,650 gm. with a history 

Accepted for publication December 19, 1955. 

* Present address: New York Hospital, New York 21, N. Y. 

1 Zeavin, I., Virtue, R. W. and Swan, H.: Cessation of circulation in general hypothermia. 
II. Anesthetic management. Anesthesiology, 16: 113-121, 1954. 
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of iccuirent fe\er, pyuiia, abdominal distention and maiked uiitability was 
admitted to the Stanfoid Lane Hospital foi uiological investigation 
The physical e\ammation was otherwise normal and theie was no other 
significant past history The patient was anesthetized with open diop vuiethano 
and ether During anesthesia for 105 minutes, 75 minutes weie consumed with 
the cystoscopic e\ammation and ladiological studies 
Throughout this proceduie no untoward reactions were noted with regard to 
the pulse rate, respirations, oi geneial appearance One hour after cystoscopy the 
infant became cyanotic, with rapid, unobstructed respirations and a pulse of 140 
to 150 per minute Respirations remained rapid and megulai, and leclal body 
temperature was recorded on several occasions to be between 34 8°C and 35°C 
for the ensuing 2 hours With the onset of oxygen and mcubatoi caie the shock' 
like state improved so that by 4 hours aftei cystoscopy, body temperatuie, 
skin color, pulse late and respirations weie entnely noimal 

Although it has not been conclusively proven that either of these post- 
cystoscopy episodes was a result of hypotheinna follow mg cystoscopy, it was 
this combination of hypothermia and eneulatory collapse of veiy short duiation 
that directed our attention to the possibility of hypothermia developing in 
infants during cystoscopy with cool irugants 

ANIMAL EXPERIMENTS 

Four female mongiel dogs weighing 4 5 kg, 5 1 kg, 5 0 kg, and 5 3 kg, 
were anesthetized with intravenous nembutal and then maintained with mhala 
tion cthei Through a cathetei placed uictlirally into the bladder 100 to 200 ce 
of water, 20°C was left m the bladdei 5 minutes, and then replaced with moie 
of the same water This pioceduie was earned on for 60 to 00 minutes m each 
animal and from 1200 to 2500 ce of watei was used to nngate the bladder in 
each animal The room temperatuie lange remained from 20°C to 21 5°C The 
dog’s initial mtiagastric temperatuie ranged fiom 38 2°C to 3S 4°C Both by 
the use of a meicury thermometer placed deep into the dog’s lectum and by an 
mti agastric electncally operated theimistor that rapidly changes m electrical 
resistance with small changes of tempeiatuie, the ammnVs body tempeiature 
was lecoided All records of tempeiatuies cited in this text weie mtragastnc 
tempeiature, as the rectal reading was umfoimly lowei and was thought to be a 
regional rather than a true body temperatuie during and immediately aftei the 
bladder irrigations 

A total of ten series of obseivations weie made upon each of these animals 
with pauses of approximately one horn between each observation penod to allow 
body tempeiatuies to return to formerly noimal levels 

RESULTS 

Figure 1 demonstrates the mean fall m body temperature recorded by the 
mtragastnc thermistor thermometer m all animals It was noted that aftei 70 
mmutes, bladdei irrigations were stopped and the bladdei allowed to remain 
empty For the next 15 to 30 minutes the body tempeiature continued to fall so 
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Fig. 1. Changes in dog’s temperatures with bladder irrigations. Room temperature 20- 
21.5°C. Anesthesia—intravenous nembutal and ether. 

that 30 minutes after the cessation of irrigations the mean fall in body tempera¬ 
ture was 4.1°C. This observation, the continued fall in body temperature after 
the causative agent is discontinued, is a common one in hypothermic experi¬ 
ments and is the result of equilibration with regional cooler area. In this case, the 
pelvis and lower abdomen equilibrated with the rest of the body. The rectal 
temperatures recorded varied with the depth to which the rectal mercury 
thermometer was placed. The mean fall in rectal temperature taken 15 to 20 
centimeters within the rectal canal was 7.6°C. The greatest fall in intragastric 
temperature in one animal was 5.1°C and the least was 3.0°C. It was noted that 
as the intragastric temperature continued to fall for 15 to 30 minutes when the 
irrigations were discontinued, the rectal temperature started to rise at approxi¬ 
mately the same rate. By 45 minutes after the cessation of irrigations, the mean 
body temperature had risen 1.1°C from the lowest levels and continued to 
climb so that in approximately one hour the animals’ body temperature was 
within 0.2°C of its starting temperature. At this time another series of irrigation 
and temperature observations was done on all of the dogs. 

On six trials, intragastric temperature was recorded under similar anesthetic 
conditions with no bladder irrigations. No fall in temperature greater than 
0.2°C occurred and there was no temperature change in three of the trials. 

On eight trials, intragastric temperature was recorded under identical condi¬ 
tions using water introduced at the dogs’ normal body temperature. No fall or 
rise in temperature greater than 0.3°C occurred and there was no change in five of 
the trials. 

Observation in 4 children under six months of age weighing 5.3 kg., 6.3 kg., 
S.l kg., and 9.1 kg., during cjcstoscopy using water 20°C for periods under one 
hour demonstrated no rectal temperature fall greater than 0.9 D C with a mean 




mrOTllERMIV INDUCED BY ClSTObCOPY 


1009 


full of 05°C These obsenations weie seeoudaiy to clinical cystoscopy and 
accoidmgly control of irrigation time and amounts, and length of pioceduie 
was not possible It is significant that the gicatest fall in body temperature 
occurred in the smallest child of tins gioup 
We have occasionally noted postoperatne diops m body temperature in the 
24- to 48-hour penod following transuxcthial resection of the piostate A review 
of 100 random selected cases of these mealed no causal relationship between 
any body tempeiature changes and ejstoseopic lrrigant tempeiatures For such 
a lelationship to e\ist, a fall m tempeiatuie after using a cool lingant would 
need to occur during or shoitly after such a pioceduie Fall m tempeiatuie 24 
to 48 horns aftei trnnsuiethral resection was probably lelated to blood loss oi 
shock from othei causes. 


DISCUSSION' 


Although artificially induced hypothermia is being used as an adjunct to the 
anesthetic management of the patient foi mtiaraidmc and other types of surgery, 
the hypothermic patient is subject to many significant physiological vanations 
from the normal The hazards of ventricular fibrillation and othei unpiedictable 
caidiae manifestations are well recognized m some hypotheimie patients 2 
Bergstrand and Steiky described notable, though reveisible, decreases m 
glomerular filtration and renal plasma flow with hypotheimia 3 Dccieased oxygen 
consumption during hypothermia, decreased oxygen carnage, decreased pulse 
rate, and decreased respiratory iate dui mg hypothermia have all been described 
by numeious investigators' 13 Both clinical cases lepoited here howevci had 
increased pulse rates during the hypothermic cinsode Seveial studies have 
shown a constant fall m the seium potassium levels during hypotheimia 6 
Aftei an initial rise associated with the period of shivering both caidiac 
minute volume and oxygen consumption was found to decrease by othei studies 7 
The plasma volume of dogs subjected to lmmeision hypothermia was shown 
to be diminished by as much as 12 pel cent 3 Vitenal blood pH has been shown 
to fall with an mveise linear relationship between hydnon eoucentiatioii and 
body temperature down to 25°C 


2 Hegnauer, A H Shriber W J Hatenus, H O riynn H 0 md Wolff R Cardio 
vascular response of the dog to immersion hypothermia Am J Phvsio! , 161 155 4C5, 

2 Bergstrand, A andSterhj.G Renal function in hypothermia Acta Physiol Scant! , 
31: 13-21, 1954 „„ , 

* Dundee J W , Scott, W E md Mcsham, P R The production of hy pothermia 
Brit Med J , 2- 1244-1240, 1953 „ 

5 Bigelow, W G, Lindsay, W K , Harrison, R C Gordon, R A and Greenwood, W I 
Oxygen trmsport and utilization m dogs at low body temperatures \ni J Physiol , 160. 


125-137 1050 

“ 4 Swan, H , Zeavin, I Holmes, J H wd Montgomery, V Cessation of ctrcuKtionju 
general hypothermia I Physiological changes and their control Ann Surg , 138 360-376, 
1953 

2 Hegn mer, A H and D’Amato, HE 0\y gen consumption and cardi to output m the 
hypothermic dog Am J Physiol , 178 138-142 1954 

1 D’Amato, H E and Hegnauei, A H Blood volume m the hypothermic dog Am J 
Physiol , 173 100-102, 1953 _ „ , , , 

’Cranston W I Pepper II C and Ross, D N Blood re iction during hypothermia 
J Physiol (London) 115 20-1P 1954 
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Although most of the physiological variations just described have occurred 
at hypothermic levels lower than we could develop in dogs with bladder irriga 
tions, the changes described have a linear relationship to the degree of hypo¬ 
thermia and therefore occur in the dog or infant with only three or four centi • 
grade degrees of hypothermia. 

During the course of cystoscopy in infants other factors are present which can 
further lower body temperature. Anesthesia has been shown to facilitate hypo¬ 
thermia and lyyperventilation can produce cooling as much as 10°C if continued 
long enough. 1 The absence of a full}'' developed heat regulatory mechanism is 
well known in infants and is a major reason why care should be taken to main¬ 
tain their body temperature homeostasis. Many experienced pediatric surgeons 
emphasize that body chilling should be avoided during operations and trans¬ 
portation to and from the operation room. 10 

SUMMARY 

Bladder irrigations, as in cystoscopy, with irrigants at room temperature 
can reduce the intragastrie body temperature of a small dog as much as 4.5°C 
in an hour. 

Two cases of hypothermia and circulatory collapse in infants are described 
which may be secondary to cystoscopically induced hypothermia. 

A more physiological state with regard to oxygen carriage, oxygen consump¬ 
tion, cardiac rate, circulatory blood volume, and renal plasma flow can be main¬ 
tained with the use of cystoscopic irrigation fluid at or near body temperature 
and thus prevent hypothermia which might otherwise be produced with cooler 
irrigants. 

The author wishes to express his appreciation for the guidance of Dr. Henry 
M. Weyrauch in the preparation of this paper and to thank the Brady Urological 
Foundation of the New York Hospital, and Dr. William A. Sumner, Stanford 
Lane Hospital for permission to cite the case histories discussed. 

10 Chandler, L. It.: Preoperative and postoperative care in infants and children. Surg. 
Cl. N. Amer., 34: 1463-1471, 1954. 
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REACTION'S DUE TO IXTK V\ FA ( JUS UROKON 

VERNONH \OOXGBLOOD, JEUOMI O \\ II ri VMS, iv, ALL i\ TOGGLE 

From the Surgical Sauce (Urology) anil Ih, l),p,, tm, , 1 -, i Pathology and Radiology, the 
Caban u* Memorial U ( >u rd \ ( 

Urokon nos mtioduced several jeais ago is i (imiinpn i.tlly piepaied contrast 
medium foi exeretoiy urography 1 2 Its .mini mu lus been widespread in the 
fact that moie than two million ampuhs ha t mi sjd 
Theie seems to be general agieemmt aim _ mmogiots that icaitions with 
mokon are moie frequent than was oiigiin thought It has further been 
suggested that lead ions with uiokon mm u unnon than icactions to the 
oldex drugs used foi contiast studies It ink i r im‘ anahsis of twenty-seven 
sudden deaths oeuurmg in the 1 mttd Mvtt-. sum 1012, fiom intravenous 
contiast media, included 1 ease from 50 pi i mt mokon 1 his repoi t is concerned 
with 2 eases, a death fiom 70 per < ent mokon md i sin eie leaetion fiom 50 pel 
cent concentration of the same ding 


CASE ItEPOItTs, 


Cased. Mi J S (CMII Xo 108812), a <>0 jeai old white man, was admitted 
to the Cabarrus Memorial Hospital on Jum 1 1054, with a lustoiy of hematuim 
foi 3 months associated with a weight loss ot 15 pounds On the day pnoi to 
admission cystoscopy peiformed in the uflu i re\ ealed a tumor m tlie dome of the 
bladdei adjacent to a divcitxulum 

General physical e\aimnation was essi utially uniemaihable except for blood 
piessure of IhO/00, a glade 2 apnal systoln muimtu and slight supiapubie 
tenderness The past history was negative except foi broken bones on two 
occasions and a cellulitis of the hand during the 1930’s which was tieated by 
some type of sulfonamide w ith a lesulting skin ‘icaction” which cleared following 
cessation of the drag 

On the morning following admission, the patient was leferred to the x-iay 
department for chest \-iays and exuetoiy urogiaphy One houi before going to 
the x-ray department 50 mg pynbenzamme had been given orally Pnoi to 
x-ray studies the patient was questioned about alleigy and his answeis ueie all 
negative One cubic centimeter of 70 per tent uiokon was injected into an 
nnticubital vein without reaction and 2 minutes latci the lemaimng 24 cc were 
injected m about .3 minutes time The patient gave no immediate eomplamts 
The technician left the x-iay room to change cassettes and upon returning 


Accepted for publication December 13 1055 , 

1 Nesbit R M and Lapides Jack PreJimuurj report on urokon A non excretorj 
i)\ clounnihic moilift J Urol . 63 1109 1950 

2 Mullen, W H Jr and Hughe* C It Intravenous urograpbic contrast media Con 
trolled Stud} of diodrast and neo iopax Am J Roentgenol , 69. 903, 195- 

3 Pearlman, C I, ami New land J E Severe reaction due lo wtr tvuious neo lopnx 

Cl ‘P^dmUa^LS- 6 , Tondrenu, It L Powell, C C >nd Burdick, E D 

Furl her consideration of de iths and unfavorable sequelae follow mg admimstr ition of ron 
.» tl>c United States Am J Roentgenol , 74:202,1055 
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approximately two or three minutes later, found the patient unconscious, 
cyanotic, and partially off the x-ray table. 

Less than one minute later, one of the authors (V. H. Y.) was present and found 
the patient cyanotic; oxygen was started and the patient’s false teeth were 
removed and his tongue pulled out and a satisfactory exchange was brought 
about. A tracheotomy trajr was ordered and was available within a minute or 
two. Another physician was preparing to do a tracheotomy but the cyanosis 
rapidly disappeared and the patient breathed slowly but spontaneously. Oxygen 
was administered by anesthesia machine. 

Throughout this time the patient’s pulse was good, although he remained 
unconscious. About five minutes after the apparent onset of the reaction, the 
patient’s blood pressure was 130/70, he began to move about as though he 
was regaining consciousness and his pulse was much stronger. An assisting 
physician believed that the patient was entirely out of danger and left the x-ray 
department. Suddenly the patient stopped breathing, it was impossible to 
exchange oxygen by artificial respiration or with the anesthesia machine and 
an intratracheal tube was passed through an edematous larynx. The patient 
became rapidly cyanotic, pulseless, and no heartbeat could be ascertained 
and he was pronounced dead approximately 20 minutes after the first injection 
of urokon. 

Drugs used during this time were intravenous benadryl and finally when 
the patient appeared to be terminal, eoramine and adrenalin were given intra¬ 
venously and directly into the heart without effect. 

An autopsy was obtained and peifformed approximately one hour after death. 
The positive gross findings were confined to the larynx, posterior nasopharynx, 
and to the urinary bladder. The larynx was soft, markedly edematous, and the 
capillaries were congested with red blood cells. In the posterior nasopharynx there 
were extremely large, edematous, soft blebs of material immediately beneath 
the mucosa. The swelling from these edematous areas appeared grossly to have 
been enough to occlude the air passages. Immediately beneath the pharynx 
the trachea was filled with tenacious, thick, mucoid material which extended 
to involve the entire trachea and portions of both right and left main stem 
bronchi. 

The urinary bladder showed a diverticulum on the right side of the dome 
of the bladder, which was 5 cm. in diameter and 2 mm. in thickness. Inside 
this diverticulum, there was a distinct polypoid-shaped structure which measured 
3 cm. in length, 2 cm. in diameter, and was attached by a 1 cm. pedicle to the 
dome of the diverticulum. This was a fungating, papillary growth which 
microscopically conformed to the criteria for a papillary adenocarcinoma. 

The prostate gland was moderately enlarged and showed minimal nodular 
hyperplasia. Otherwise the organs of the body were entirely unremarkable, 
including the brain. 

In addition to this case being important from the standpoint of urokon 
administration, it is quite unusual for adenocarcinoma to be observed in the 
bladder which arises in a diverticulum. This is an extremely rare occurrence; 
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in fact, there are many who doubt that primary adenocarcinoma of the urinary 
bladder actually occurs. It may, of course, be present as a metastatic lesion. 
However, in our patient all possible sites of metastasis were grossly and micro¬ 
scopically ruled out. This tumor probably arises either from enteric rests or 
from remnants of the cloaca, or perhaps remnants of the urachus. This particular 
type of tumor has been adequately discussed by Kretschmer 5 and Hunvitz. 8 

In the absence of other findings, both grossly and microscopically, we felt 
compelled to refer to tlus case as congenital anaphylactic reaction due to urokon. 
This term may leave much to be desired. It was believed, however, that it best 
explained the particular phenomenon which this patient presented. By using this 
term, we mean to say that this patient was apparently born with some specific 
sensitization to one or more of the elements that are present in the urokon, as he 
has not been previously sensitized to this particular drug and therefore would 
represent a congenital sensitivity. 

Comment. The foregoing case report is an instance of congenital anaphylaxis 
due to conjugated iodine contained in the urokon. A later history obtained from 
the patient’s wife revealed the allergic history to be negative except for the 
reaction to a sulfonamide seventeen years before. There was no family history of 
allergy. It was also stated that tincture of iodine had been a common household 
antiseptic for cuts and abrasions received in the patient’s work as a carpenter. 

Following that catastrophe, patients who received 70 per cent urokon ivere 
more closely observed. The instances of nausea, flushing of the face, full ness in 
the chest, etc., were no higher with urokon than with other contrast media. 
There was, however, an increased tendency to thrombosis of the arm veins 
which appeared as early as one day and as late as two weeks following injections. 
The patients complained of a sore arm and in several cases, small doses of 
narcotics were required to relieve pain. In all patients followed the “cord-like” 
consistency of the vein and pain disappeared rapidly with only one persisting 
for nearly three mouths. 

When 50 per cent urokon became available, this was substituted as the 
standard contrast medium for excretory urography; however, neoiopax and 
diodrast were also used frequently, usually on a physician’s specific request. 

An emergency kit containing a tank of oxygen with a mask and bag, intra¬ 
venous and intramuscular hydrocortisone, intravenous benadryl, throat gag, 
tongue forceps, and suction apparatus was prepared and placed in the x-ray 
department. In addition, 0.5 ce of 1:100 adrenalin and 10 mg. of intravenous 
chlortrimeton were drawn up in separate syringes, their needles -wrapped in an 
alcohol sponge, and kept directly adjacent to the x-ray table. From June 1, 1954 
until July 21, 1955 there were no reactions severe enough to require the use of 
emergency measures. During that time approximately 850 excretory urograms 
were made, with urokon in the majority of cases. 

Case 2. Mr. K. C. (CMII No. 121248), a GG-year-old farmer, was admitted to 


8 Kretschmer, II. L.: Primary mucus secreting adenocarcinoma of the bladder. J. Urol., 

“‘•MS; S. P., Jacobson, E 13. and Ottcnstcin, II. H. : Mucus adenocarcinoma of 
urachus invading bladder. J. Urol., 65: »7, lJol 
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the hospital for an elective transurethral resection. The patient had been first 
seen in December 1951 with acute prostatitis and at that time mild prostatic 
obstruction was noted but no resection was deemed necessary. Four weeks prior 
to the present admission, the patient had acute prostatitis which once again 
responded to conservative therapy. After subsidence of all symptoms, the 
residual urine was 30 cc; mild symptoms of prostatism were present. Endoscopy 
revealed marked blockage of the prostatic urethra by secondary bladder signs. 
The patient was admitted to the hospital and a preliminary excretory urogram 
ordered. 

The patient gave a history of having “some type of reaction to an anesthesia” 
in a Richmond, Virginia Veterans Hospital some years ago while undergoing 
cholecystectomy. The nature of this reaction was unknown. Otherwise his 
personal and family history for allergy were entirely unremarkable. 

On July 21, 1955 the patient was taken to the x-ray department where a skin 
test with urokon was read as negative. A plain x-ray was unremarkable. The 
technician was unable to locate a vein and the patient returned to his room for 
approximately two hours until the author (V. H. Y.) could come to the x-ray 
department and give the 50 per cent urokon. The remaining 24 cc were slowly 
injected. There was no immediate reaction but about three minutes later the 
patient complained of a peculiar taste in his mouth, followed immediately by a 
flushing of the face and a desire to vomit. The patient attempted to turn his head 
to vomit and immediately began to froth at the mouth; there were generalized 
clonic convulsive movements of the body, he became slightly cyanotic and 
no respiration was noticed. Immediately artificial respiration was started, 
the pulse was found to be good; adrenalin 0.5 cc was injected subcutaneously and 
chlortrimeton 10 mg. injected intravenously. After about five or six compressions 
of the chest, the patient began to breath spontaneously, the pulse then became 
imperceptible for about two minutes. Then the patient’s blood pressure rose 
rapidly from a systolic of about 60 to 110 two minutes later. Oxygen was given 
by mask throughout the entire procedure. Approximately four minutes after 
the convulsive movements he became conscious and was groggy but was aware 
that something unforeseen had happened to him. Benadryl 50 mg. was injected 
intravenously. Routine pyelograms showed poor concentration and poor function. 
The patient remained groggy and complained of malaise and generalized body 
aches throughout the rest of the day but felt well the following day. The non¬ 
protein nitrogen value was 31 mg. per cent on the day of the reaction and when 
repeated the following day was unchanged. 

An electrocardiogram made after the reaction was essentially the same as 
one done several weeks previously in an internist’s office. The patient subse¬ 
quently had a transurethral prostatic resection complicated by the development 
of right epididymitis which occurred in spite of ligation of the vas deferens. 

DISCUSSION 

Excretory urography is not without reactions and can never be considered as 
entirely innocuous. The information obtained from this procedure is of such value 
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llut it is unlikely that it will be abandoned oi even restricted Pendeigrass' 
leports twenty-five immediate deaths m a study of 3,831,850 uiographic eNanu- 
nutions One of these deaths was due to the injection of 20 ce of 30 per cent 
uiohon The patient was a 48-yeai-old man who was lefetied because of lumbar 
pain Aftei the injection of the eontiast medium, he fainted seveial times and was 
iemoted to a hospital and died 2 horns latei during a convulsion An autopsy was 
not done Pendergrass' furthei states that of 15 patients who died immediately 
aftei injection of eontiast medium, negative tests foi sensitivity were obtained In 
sin othei eases, tests weie not done and tVieie was no leeovd on i cases It is ins 
opinion that sensitivity tests cannot predict a fatal leaction but a moie caieful 
clinical histoiy with rcgaid to alleigy combined with clinical judgement gives the 
most tollable basis foi a decision to use intravenous contrast media 
Only tw o hundred cases of carcinoma ai ising from a diverticulum of the bladder 
have been leported and of these only tlnee have been adenocaieinoina 7 The 
fourth case is leported as an incidental autopsy finding following death fiom 
urokon 


SUVtVtVRV 

A case of anaphylatic shock resulting in death and a case of severe reaction 
with recoveiy, both fiom intravenous uiohon, are repoited 

1 Coonov, J D , Amcl ir, R D tnd Orrou, A Adcnocircmom i arising in diverticulum 
of urinirv bladder VM \ Arch Surg , 69 "52, 1951 
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pain. Since benadryl is an antihistaminic and aids in dissipating allergic phe¬ 
nomena, our findings suggest that nausea, vomiting, taste and arm pain are not 
allergic reactions to contrast media. 

Because 50 mg. of intravenous benadryl produces drowsiness in some patients, 
all patients are advised not to leave the hospital unescorted following pyelogra¬ 
phy. 


SUMMARY 

No urticarial, asthmatic or shock-like reactions were observed in 1,281 con¬ 
secutive patients receiving intravenous benadryl immediately prior to injectioir 
of 70 per cent urokon. 

Addendum: Recently the 1500th patient exhibited urticaria and bronchospasm. 
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A SIMPLE METHOD OF RETAINING CATHETERS 

A LSTIN COM VRR a\d T TOHGERSOX 

I'nuit. the Paraplegia Service Veterans [dimmstratwn Hospital, Long Beach, Calif and the 
School of Medicine, College of Medical Luinijch.sts, Los Ingeles, Cahf 

A uumbei of methods ha\e been used to retain cathetei s 1 i 3 This retainer is 
not lien in punciple Ilowevei, ill institutions where a huge numbei of nephios¬ 
tomy, pyelostomy oi uietei ostomy catheteisaiein use, thisietainei mil be easily 
and inexpensively made by a technician It is used foi whistle tip-like catheters 
ninth at the Paraplegic Centei aie piefened to the self-retaining catheters for 
nephrostomies, pyelostonues oi uielerostonues It can also be used foi suprapubic 
whistle-tip catheteis We have found it easier louse a rubber retamei lathei than 
plastic since it molds bettei to the paitieulm contour of the body Rectangular 
shaped retainers hn\e been used iather than lound but any shape can be made 


] 


l 


Fig X Integral parts of nonuelded “catheter retainer making” setup 

Figure 1 shows the necessary parts used by T T The lulei is used to give 
appt oximate sues The items are 2, haid lubbei (used as a flat suifaee for bonng 
holes), 3, steel “hole” punch, 4, cold patch, 5, roughei, G, pioximal end of an 
“old” lubbei cathetei oi rubbei tubing, 7 and 8, plywood blocks, 9, plywood 
plate with centei hole, 10, hot patch, 11 , finished retamei, 12, two small C clamps 
(size 1J>(! inches), 13 and 14, heavy nylon thread used to place around No G 
when retamei is placed ovei cathetei 

Figure 2 demonstrates the method of placing the cold patch, cathetei end, and 
hot patch together 

Accepted for public ition December 5, 1055 

1 Bardam supnpubic retainer and Breakey Burhans nephrostomy retainer Urological 
Instruments C R Bard Inc , Summit, X J , 1952, pp 33, 37 

3 Palken, Morton A plastic holder for nephrostomy tubes J Urol , 69. -165—166, 1053 

3 Retention discs Urological and Allied Diagnostic Instruments ind High Frequence 
Fquipment Americm Cyatoscope Makers, fnc , New York, X Y , 1052, p 1QS 
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Fig. 2. Ureterostomy, pyeloatomy, nephrostomv and suprapubic retainers. Method of 
placement of cold patch, catheter end and hot patch 



Fig. 3. Setup ready for lighting of hot patch. Here uooden plates are used 

Figure 3 shows the apparatus, using detachable wooden plates, ready for lighting 
of the hot patch. 

Since it is somewhat cumbersome to handle the individual parts, the apparatus 
shown in figure 4, A was developed. This consists of the integral parts being 
welded to the C clamps. A groove has been cut into the metal base % inches wide. 
Five metal plates have been made available in the center of which have been 
drilled holes measuring inch, inch, l /> inch, inch, and % inch respec¬ 
tively. These plates are adequate for the variety of sizes of catheters that will be 
used. To the desired size of metal plate are fixed the cold patch, catheter end and 
hot patch. The plate in turn is slipped through the groove depicted in figure 4, A. 
The entire system is tightened and figure 4, B shows the final setup ready for 
lighting of the hot patch. 

After cooling, the retainer is sterilized and ready for use. 

Figure 5 demonstrates our method of using elastoplast and ties in order to hold 
the retainer in a fixed position. A split 4 by 4 inch gauze pad is placed between 
the skin and rubber retainer and also between the retainer and the elastoplast. 
The gauze may be changed daily or as required; and the catheter and retainer are 





Fig 4 A, metal plates welded to C clamps Metal base, with inch diameter groove, 
measures 2 bv 3 inches Two “tightening” plates measure 1 bj \\A inches B, setup read} 
for lighting Setup has welded metal plates 



Fig 5 Method of holding “catheter retainer” in position 
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Fig. 6. A, additional method of holding “catheter retainer” in position. B, catheter 
retainer acting as “girdle ” “Zipper” makes application simple. 

changed weekly. If infrequent dressings are performed, elastoplast strips can be 
placed across both sides of the retainer and onto the skin. This latter procedure 
depends on the skin’s tolerance of elastoplast. 

At surgery, nephrostomy catheters are held in position with wire sutures to 
the skin until the time when the wound is healed and a good nephrostomy chan¬ 
nel has been formed. Only then is the retainer used as described. 

For additional safety, some patients, especially with bilateral nephrostomies, 
prefer to use, in addition, a 6 inch elastic belt with holes to permit the exit of 
the catheters. This “girdle” reinforces the retainers and is also excellent as,a sup¬ 
port if postoperative muscle weakness is present (fig. 6). 

SUMMARY 

A simple, inexpensive method of making nephrostomy, pyelostomy, ureteros¬ 
tomy or suprapubic retainers has been described. A very satisfactory method of 
keeping the “catheter retainer” in place is presented. 



Tin. Jooumu. of Urology 
Vol 75, No. 6, Juna 1956 
I’nnicd in U.S.A. 

AN AID FOR THE MAINTENANCE OF STERILITY OF DRAINAGE 

TUBES 

WILLIAM E. FORSYTHE, PAUL J. STEUBER, JR. and 
MARGARET H. HAMILTON, R.N. 

The desirability of early and frequent ambulation of urological patients is 
well established and commonly practiced. Various methods used to care for the 
connecting tube and catheter plug during irrigation of the catheter, or ambulation 
of the patient, have allowed frequent accidents and contamination of the constant 
drainage apparatus. The errors in handling the tubing concern the urologist, the 
sterility of the system, and even occasionally the patient. 

In our practice, \vc encourage the patient to walk with the urethral or supra¬ 
pubic catheter occluded by the common plastic plug, since clamping of the 
catheter by a hemostat or screw clamp is damaging to the catheter and fre¬ 
quently increases the possibility of infection. 



Fia. 1 


When the catheter is reconnected to the drainage system, the plug must be 
kept in sterilizing solution, easily accessible to nurse, house officer and patient. 
At the same time this container should NOT be on the bedside stand. 

An apparatus (figs. 1 and 2) was developed from an idea of Mrs. Margaret A. 
Hamilton of the Central Supply Division of Euclid-Glenville Hospital in Cleve¬ 
land, and has been enthusiastically used during the past year. It consists of a 
metal rack which fits over the side frame of the modern hospital bed. Into this 
rack fit two pyrex, lipped, test tubes containing an antiseptic solution (either 
mercuric cyanide or bichloride of mercury). The larger tube will accommodate 
the adaptor of the drainage tubing. The smaller test tube will allow the cone- 
shaped part of the plastic catheter plug to rest in the solution with the handle 
protruding above the lip of the test tube. 

The metal part of this rack can be easily made into the desired shape by the 
hospital maintenance department, or a local metal fabricating shop. The holes 
are drilled to allow the tubes 25 by 100 mm. and 12 by 100 mm. to rest on their 

Read at annual meeting, North Central Section of American Urological Association, 
Chicago, Ill. September 2D-October 1, 1955. 
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Constant Drainage Bed Rock — 



flanged lips. The test tubes are easily replaced if broken and the rack is easily 
removed from the bed if no longer needed. 

When the rack is in position on the bed, there are no projections beyond the 
bed frame, thus preventing the holder from being struck by doorways or by the 
tibial surfaces of the personnel. Yet, the modem bed allows several inches of 
clearance between springs and frame, making insertion of the connector and 
removal of the plug easy for even the patient himself at the time of ambulation. 

SUMMARY 

We have presented a simple, inexpensive metal rack with test tubes, that has 
facilitated the care and imnroved the sterility of urinary drainage tubes and 
catheter plugs. 

900 Keith Bldg., Cleveland 15, Ohio 
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ALTERATION OF THE MCCARTHY CYSTOSCOPE TO PERMIT 
USE OF THE MEAD TELESCOPE 

JOSEPH H. KIEFER 

From SI. Joseph Hospital anil Research and Educational Hospitals of the Umvcisiti/ 
of Illinois, Chicago , III. 

Urologists still dream of the universal cystoscope. Although we do not expect 
to achieve this elusive end, we keep trying. Occasionally it is possible to modify 
one instrument for use with another, and it is the purpose of this paper to tell of 
such an instance. 


© 


1 



© 



Fig. 1. A, altciation of McCarthy slieath by filing tip. B, obturator altered. C, instru¬ 
ment assembled. 

For those who use the McCarthy routine eysloscope there arise periodically 
occasions when the right angle type of instrument with a deflector would be 
useful. This occurs particularly when coagulating tumors found on the dome of 
the bladder or on the anterior or high lateral walls. Also, there are some cases of 
large prostatic hyperplasia where uieteral catheterization is impossible without 
a deflecting mechanism. Until the present time it has been necessary to change 

Read ut meeting of North Central Section of American Urological Association, Chicago, 
III September 20-October 1, 1955. 
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instruments and introduce a Brown-Buerger cystoscope on these occasions. To 
avoid this nuisance, a right angle telescope with deflector was ordered from 
American Cystoscope Makers, Inc. When received it was found to be a telescope 
which, while it had a deflector, had a foroblique lens system with its charac¬ 
teristic forward field of vision. Since this was not what was wanted it was re¬ 
turned. 

Having used the Mead telescope many times, we inspected it again with the 
idea of seeing how much alteration would be necessary and with the intention of 
having made a special telescope of similar construction. Inspection showed that 
the length was all right and that it would fit the 24F and larger sheaths after 
removal of the small locking lug. The telescope was slightly bent, however, to 
pass the bead on the thick, blunt tip of the beakless sheaths. This bead is easily 
filed out so that the telescope fits quite nicely, although it does not lock in posi¬ 
tion. V. Mueller and Company altered our sheaths in this manner (fig. 1, A) 
and also altered the obturators to fill out the defect (fig. 1, B). It is not necessary 
to alter the beaked sheaths, since the bore is full size to the very end. This tele¬ 
scope has worked very well under these conditions and on many occasions has 
saved both time and inconvenience for the operator, and discomfort for the 
patient. 

The absence of the locking pins on the hub has not been troublesome; one 
quickly gets in the habit of holding the parts together with the holding hand as 
one does in resection. The small locking lug can be quickly replaced for use with 
resection sheaths as Mead originally intended. 

25 E. Washington St., Chicago 2, III. 
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A SIMPLE CYSTOSCOPIC ILLUMINATOR 

BEN SEID and BERNARD E COHLER 

The McCaithy illuminator for endoscopic instruments is an ingenious device 
for providing a light source, at the same time eliminating the annoying cords, 
electric lines, transformers, rheostat boxes and possibilities of shock; but it has a 
few drawbacks in pi eventing full turns of the cystoscope as it impinges on the 
water-source locks, and is too costly. 



The thought occurred to the authors that an illuminator could be made moie 
cheaply and very easily by anyone handy with a soldering iron. The simple 
diiactions for making the illuminator follow: 

1) Remove the light bulb from an ordinary pocket flashlight, 

2) Cut off light connector (co-ax-ial plug) fiom oidinary cystoscope light 
cord, 

3) Solder light connector end to metal head of flashlight through bulb socket 
so that a good contact is made with battery terminal, 

4) Use flashlight with self-retaining flick switch at base or side, so that the 
light may be used intermittently or constantly as desired. 

The total cost of the device is about S2 at the most. The cost in battery 
leplacement is very slight. The flashlight handle affoids a good grip for holding 
the cystoscope and a full 3G0 degree turn is easily made in any direction without 
obstruction. There is no danger of shock because the voltage is 3 volts or less. 
In those scopes where bulbs take 1.5 volts or less, a dummy battery may be 
inserted to halve the voltage. This dummy battery is made by hammering a nail 
lengthwise thi ough a piece of dowel the size of a battery and flattening the point. 

The ease of making this low cost device, the lightness in weight, and correction 
of the objectionable featuies of the McCarthy box, should make this device a 
boon and a popular item for cystoscopists and endoscopists. 

185 N. Wabash Ave., Chicago, III. ( B . S.) 
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Ill. 

Northeastern —President, Dr. William Baurys, Robert Packer Hospital, Sayre, Pa. 

Secretary-Treasurer, Dr. Francis O. Harbacii, 831 James St., Syracuse 
2, N. Y. 

South Central— President, Dr. Irwin S. Brown, 411 Nichols Road, Kansas City, Mo. 

Secretary-Treasurer, Dr. Harry E. Coakley, 214 Colorado Ave., 
Pueblo, Colo. 

Southeastern — President, Dr. Jarratt P. Robertson, Medical Arts Bldg., Birmingham 
5, Ala. 

Secretary, Dr. Robert F. Sharp, 902 American Bank Bldg., New Orleans 
12, La. 

Treasurer, Dr. Frank M. Woods, 550 Brickell Ave., Miami 32, Fla. 
Western— President, Dr. William A. Sumner, 490 Post St., San Francisco 2, Calif. 

Secretary-Treasurer, Dr. Charles M. Stewart, 2010 Wilshire Blvd., Los 
Angeles 57, Calif. 


SECTION MEETINGS 

Mid-Atlantic —Cavalier Hotel, Virginia Beach, Va. March 21-24, 1957 
Northeastern —Equinox House, Manchester, Vt. September 9-12, 1956 
North Central— Cleveland, Ohio, October 3-5, 1956 

South Central —Mexico City, Hotel Del Prado, October 28-31, November 1, 1956 
Southeastern— Atlanta, Ga. April 7-11,1957 

Note by editor. A complete list of the executive committees of the various sections, and 
a complete list of the officers and members of the executive committees of the various 
branch societies will be printed in the December 1956 issue. 

The names of the new officers and members of the Executive Committee of the Ameri¬ 
can Urological Association for 1956-57 will be printed in the July issue. 
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Abcshouse, B S md Tiongson, A T Pira- 
plcgi v # v rare complication of trnnslum 
bar uortogr iphy, 34S 

Abr imson, A S , see Michael Kenney, jt 
auth 

4cid phosph it use activities of various hu 
man tissues, 857 

Acid phospbitasc determinations, use of 
L tartrate, 143 

ACTH, effect on urinary excretion of andro 
gens and other steroids by old men in 
comparison uith young men, 55S 
Adrcnil, new growths, adenomi, 570 
Air embolism during presacral pneumog 
r iphy, 5b9 

Allergy allergic manifestations of 70 per 
cent urokon, 1011, 1016 
Amclir, II D Circiuomi of perns due to 
tnuma occurring in male piticnt cir 
cumascd at birth, 72S 
American Cystoscopo Mahers, Inc , Kiefer 
alter ition of McCarthy cystoscopo to 
permit use of Mead telescope, 1025 
Ranker loch splint for intubated ureterot¬ 
omy, 52 

Americ m Urologic d Associ ition, officers 
and executive committee, 195&-1956, 
102S 

Sections’ presidents uid secretaries, 1028 
Ami loidosis, 122, 424 

Anderson, D O , see Hans Mirbcrgcr, jt 
auth 

Anderson, W L,bccB W Young, jt auth 
Aneurism, sec Kidney, aneurysm 
Angnst, A A , see J B Wallach, jt auth 
Antibiotics, see also Cortisone, Drugs, 
Penicillin, etc 

urinary tract infections, S92 
Antrenyl, urinary retention due to, 342 
Aorta, excision of occluded abdominal aorta 
ind common iliac arteries and replace 
ment with homograft for urinary m 
continence m Lcnchc syndrome, 961 
grift, excision of occluded abdominal 
aorta and common iliac arteries and 
replacement with homograft for 
treatment of incontinence in I crichc 
sy ndromc, 961 

Aortography 169, 348, G15, S46,961 


complications associated with, 846 
di ignosis of renal neoplasms, 615 
p iraplegia, complication of, 348 
technique of translumbar lortic cathe 
terizntion, 169 

App ir itus, see Arm iment inum 

Appendix, incarcerated scrotal ippendici 
tis, 811 

Appleton, D M and Waisbren, B A 
Propin 1 ictic use of chloramphenicol 
in transurcthrd resections of prost ite 
gland, 304 

Arconti, J S md Goodwin, W K Use of 
scrotil shm to cover wound defects in 
groin md pubic area, 292 

Arm intent mum, Browne basket bougie for 
extraction of ureteral calculi, 55 
Comirr md Torgcrson method of retain 
ing catheters, 1019 

Cudllar silver trocar for translumbar nor 
tic catheterization, 109 
Forsythe, Stcuber and Hamilton aid for 
maintenance of sterility of drainage 
tubes, 1023 

Hurwitz and Jacobson new Timbcrlahe 
obturator for passage of resectoscopo 
under adverse conditions, 878 
Kiefer alter ition of McCarthy c\stoscopo 
to permit use of Mead telescope, 1025 
Lipton bladder scoop, 877 
Ranker lock splint for intubated urctcrot 
omy, 52 

Scid and Colder simple eystoscopic iliu 
mmator, 1027 

Uldc andMachinncy use of Foley catheter 
for control of stress incontinence in 
women, 79 

Artery, meuiysin of renal artery, 3S0 
arteriovenous meurysm of kidney, 5S6 
epithelial morphology of autogenous 
grafts when utilized as ureteral and 
vesic il substitutes in experimental 
animal, 659 

excision of common iliac arteries and oc 
eluded abdominal lorta for tre itmcnt 
of imn iry incontinence in I crichc 
sy ndromc, 961 

Atherton, L D , sec Lytle Atherton, jt 
auth 
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Atherton, Lytle and Atherton, L. D. Rad¬ 
ical retropubic prostatectomy for car¬ 
cinoma, 111 

Austen, George, Jr., see Lester Persky, jt. 
auth. 

Autopsy incidence of uremia, clinical im¬ 
plications, 356 

Azoury, B. S., Scardino, P. L. and Prince, 
C. L. Vesicovaginal fistula, 75 

Bacteria, flora of urine specimens from 
normal adults, 562 

Baker, W. J. and Graf, E. C. Experiences 
with ileal conduit in urinary diversion, 
950 

Banthine, urinary retention due to, 342 
Bard, C. R. Inc., Browne basket bougie for 
extraction of ureteral calculi, 55 
Bard, C. R. Inc., Lipton simplified bladder 
scoop, S77 

Barnes, At. L., see Robert Lich, Jr. 

Batal, J. T., see E. J. Ganem, jt. auth. 
Baurys, William. Serious complications 
associated with newer diagnostic 
methods in urology, S46 
Belfield, William R., 1955 Memorial Lec¬ 
ture, 892 

Benadryl, intravenous injections, effect in 
allaying allergic manifestations of 
intravenous urokon, 1016 
Beneventi, F. A. and Marshall, V. F. Some 
studies of urinary incontinence in men, 
273 

Benjamin, J. A., Betheil, J. J., Emmel, V. 
M., Ramsey, G. H. and Watson, J. S. 
Observations on ureteral obstruction 
and contractility in man and dog, 25 
Berglund, E. B., see T. H. Sweetser, jt. 
auth. 

Bergman, Harry, see S. J. Schneierson, jt. 
auth. 

Beta-naphthvlamine-induced dog bladder 
papillary transitional tumors, 690 
Betheil, J. J., see J. A. Benjamin, jt. auth. 
Biochemistry studies, 95, 470, 772, S24, 950 
Biopsy, simplified scoop for retrieving from 
bladder, S77 

Bisehoff, A. J. and Fishkin, B. G. Carci¬ 
noma of urinary bladder with cutane¬ 
ous metastasis, report of 4 cases, 701 
Bladder, amyloidosis, 122 
artificial, see Bladder, substitute 
atonic, neurogenic, 465 
biopsy, simplified scoop for retrieving, S77 


calculi, application of ultrasonic energy 
to, S65 

simplified scoop for retrieving, 877 
comparative study of effect of various an¬ 
ticholinergic drugs on bladder stimu¬ 
lated by furmethide, 665 
contracture, associated with urinary 
schistosomiasis, 671 

of neck associated with true ureteral 
prolapse and meatal stenosis, 223 
cystectomy for hypotonic bladder, 456 
cystitis cystica, 443 
emphysematosa, 256 
interstitial, see Bladder, interstitial 
cystitis 

cystography in children, 151 
cysts, dermoid, SOI 
dermoid cysts, SOI 
dysfunction, neurogenic, 456 
neurogenic, ileal loop diversion of 
urine, 470 
epispadias, 173 

epithelial morphology of autogenous 
grafts when utilized as ureteral and 
vesical substitutes, 659 
exstrophy, 173 
plastic surgery, 448 
fistula, vesicovaginal, 75 
hypertonia, 456 

incontinence in Leriche syndrome, 961 
postoperative, 273 

injury, during pelvic surgery and radia¬ 
tion on female, 433 

interstitial cystitis, intramural injection 
of hydrocortone hyaluronidase for, 63 
management by differential sacral 
neurotomy, 261 

irrigations, hypothermia induced by, 1006 
lesions associated with spina bifida, 537 
neurogenic dysfunction, 456, 465 
new growths, adenocarcinoma, 1012 
amyloid, 687 

carcinoma, classification when asso¬ 
ciated with schistosomiasis and 
metaplasia, 680 

carcinoma, cutaneous metastasis from, 
697, 701 

homotransplantation to intact vesical 
epithelium, 690 

initial carcinoma, survival rates in 
relation to therapy, 4S0, 492 
modified position for transurethral 
resection in women, 73 
recurrence by surgical implantation, 695 
secondary malignant tumors metastatic 
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from pnmirj foci in distant or 
gang, 965 

paraljsis, complication of aortography, 
348 

retrogr ide unn lrj infection along in 
duelling catheter drainage sjstem, 
737 

10 } c ir followup of World War II para 
plegic, G6 

plastic surgerj for cxstropli}, 448 
radon implantation for carcinoma, 492 
schistosomiasis, classification of carci- 
nonu associated with, 6S0 
scoop, 877 

segment il resection for carcinoma, 492 
to control hematuria due to metastatic 
adenocarcinoma from breast, 965 
substitute, 470, 659, 950 
tuberculous ulcers, clorpactin for, 375 
urinary retention due to drugs, 342 
Bladder neck, contracture, 173 
associated with true ureteral prolapse and 
meatal stenosis, 223 

Blood chemistry changes following trans 
urethral prostatic resection, 95 
Blood chemistry studies in patients under 
going transurethral prostatic resection, 
824 

Blood, detection in urine, simple test, 743 
hematuria, significance in young men, 135 
uremia, autopsj incidence, 356 
Bobeck, C J , see W C Wikner, jt auth 
Bod} section radiograph}, 615 
Bone formation in ureter, 793 
Bone, sarcoma metastasizing to kidney, 21 
Bonte, F J , see Lester Persk}, jt auth 
Boren, J S see It H Harrison III, jt 
auth 

Boren, J S , see N S It Maluf, jt auth 
Bo}d, It E , see Jack Lapides, jt auth 
Braman, Robert and Cross, R R Jr Pen 
nephne abscess producing a pneumo 
nephrogram, 194 

Brandes, G E , see N S R Maluf, jt 
auth 

Brown, A W , see A L Miller, Jr 
Browne, H S Improved basket bougie for 
extraction of uieteral calculi, 55 
Buikley, G J Modified catheter for dram 
age of cutaneous ureterostomy, 875 
Bulkle} G J , Cooper, J A D and O' 
Conor, V J Present status of treat 
ment of carcinom i of prostate v ith 
r idioactive materials S37 
Bunts, R C , see K H Lord, jt auth 


Burke, D E , see J J Kaufman, jt auth 
Burns, Edgar and Peiser, Irving Treat 
ment of urologic complications in gyne 
cology, 438 

Butcher, H R Jr and Sleator, William, 
Jr Effect of ureteral anastomosis upon 
conduction of peristaltic waves, elec 
tro uretcrograpliic stud}, 650 

Calculi, see various organs, also Urinary 
tract 

Campbell, J H , see E C St Martin, jt 
auth 

Campbell, Meredith Resection of solitary 
kidne}, 900 

Cancer, see various organs and regions 
Candidiasis, fatal, disseminated, following 
routine use of penicillin and streptoni} 
cm, 930 

Carcinoma, see various organs and regions 
Cardiovascular s}stem, circulator} col 
lapse in infants following c}stoscopy, 
1016 

Catheter, balloon, use for control of stress 
incontinence in women, 79 
drain lge s}stem, retrograde infection 
ilong, m paraplegia, 737 
for drainage of cutaneous ureterostomy, 
875 

plugs, lid for maintenance of sterility, 
1023 

simple method of retaining, 1019 
splinting, for intubated ureterotomy, 52 
Cauble, W G see A M Tocker, jt auth 
Caulfield, E W Dermoid cysts of bladder, 
801 

Cecil, A B Radic il operation for cure of 
intractable stricture of male uiethra, 
501 

Cerebrospinal fluid pressure during trans 
urethral prostatic resection, 824 
Chait, Alejandro Renal functional pattern 
in calculous disease 937 
Chalek, C C , see J H Woodruff, Jr , jt 
auth 

Chapman, W H , see C W Vcrmculen, jt 
auth 

Chisholm, T C , see T H Sweetser, jt 
auth 

Chloramphenicol, prophylactic use m 
transurethral prost itic resection, 304 
Chloride concentration changes during 
transurethral prostatic resection, $24 
Chromic phosphate therap} for prostatic 
carcinoma, S37 
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Chute, Richard and Ireland, E. F. Jr. De¬ 
pendent drainage via perineum in retro¬ 
pubic prostatectomy, 530 
Cian, L. G., see H. J. Davis, jt. auth. 
Citrate excretion, effect of diet on, 216 
Clapper, W. E. and Plank, L. E. Clinical 
response of urinary tract infections 
treated by elkosin, gantrisin, triple 
sulfa or triple sulfa-achromycin, 339 
Clarke, B. G., Goade, W. J. Jr., Rudy, H. L. 
and Rockwood, Lawrence. Differential 
diagnosis between cancer and solitary 
serous cyst of kidney, 922 
Clarke, B. G., Hurwitz, I. S. and Dubinsky, 
Eli. Solitary serous cysts of kidney, 
biochemical, cytological and histo¬ 
logic studies, 772 

Clausen, Hans. Clearance speed, a new 
clearance method, 361 
Clausen, Hans. Clearance without pro¬ 
longed infusion, with only one clearance 
period, a new clearance formula, and 
without a catheter, 364 
Clearance method tests, 361, 364 
Coats, E. C. Application of ultrasonic 
energy to urinary and biliary calculi, 
865 

Cobalt 60, 881 

Collier, B. E., see Ben Seid, jt. auth. 
Coleman, F. P., see Saul Kay, jt. auth. 
Collins, W. T., see W. P. Mulvaney, jt. 
auth. 

Colon, J. E., see R. A. Marcial-Rojas, jt. 
auth. 

Comarr, A. E. and Torgerson, T. Simple 
method of retaining catheters, 1019 
Cooper, Dean, see G. S. Rost, jt. auth. 
Cooper, J. A. D., see G. J. Bulkley, jt. 
auth. 

Corey, E. L., Fite, E. H. Jr. and Vest, S. A. 
Electropotential changes in normal 
human ureter, 244 

Cortisone, effect on spermatogenic function 
of testis, 527 

treatment for epididymitis, 133 
Creevy, C. D. Partial cystectorm- for hypo¬ 
tonic bladder, report of 11 cases, 456 
Crenshaw, W. B., see R. M. Xesbit, jt. 
auth. 

Cross, R. R. Jr., see Robert Braman, jt. 
auth. 

Cudllar, Jorge. Xew technique of trans- 
lumbar aortic catheterization, 169 


Curtiss, Charlotte and Hock, Ernest. 
Intrascrotal adenomatoid tumor, case 
report, 292 < 

Cystoscope, illuminator, 1027 
sterilization, 375 

Cystoscopy, hypothermia induced by, 1006 
Cytology, diagnosis of kidney cancer, 551 
screening method in prostatic carcinoma, 
734 

studies of solitary serous cysts, 772 

Davis, H. J. and Cian, L. G. Positive pres¬ 
sure urethrography, new diagnostic 
method, 753 

Davis, J. B., Whitaker, J. D., Ding, L. K. 
and Kiefer, J. H. Disseminated, fatal, 
postpartum candidiasis with renal 
suppuration, case report, 930 
Davol Rubber Co., Davis and Cian catheter 
for injection of contrast medium, 753 
Dean, A. L. Carcinoma of male and female 
urethra, pathology and diagnosis, 505 
Denver, G. G., see P. A. Morales, jt. auth. 
Dees, J. E. Prognosis of primary tumors of 
renal pelvis and ureter, 419 
Dehydration, effect on formation of kidney 
calculi, 209 

Delagi, E. F., see Michael Kenney, jt. 
auth. 

Demerol, urinary retention due to, 342 
Devine, K. D., see D. C. Wormer, jt. auth. 
DeWeerd, J. H. and Simon, H. B. Simple 
renal cysts in children, review of litera¬ 
ture and report of 5 eases, 912 
Diet, influence on urinary citrate excretion, 
216 

Dimmette, R. M., Sproat, H. F. and Sayegh, 
E. S. Classification of carcinoma of 
urinary bladder associated with schis¬ 
tosomiasis and metaplasia, 6S0 
Dimmette, R. M., see E. S. Sayegh, jt. 
auth. 

Ding, L. K., see J. B. Davis, jt. auth. 

Dog, clinical implications of transplanta- 
bility of induced bladder tumors to 
intact transitional epithelium, 690 
effect of ureteral anastomosis upon con¬ 
duction of peristaltic waves, electro- 
ureterographic study, 650 
epithelial morphology of autogenous 
grafts when utilized as ureteral and 
vesical substitutes, 659 
hypothermia induced by cystoscopy, 1006 
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lipids in prostate gland, 324 
route of backflow m lcute hydronephrosis 
established by radioautogruphs, 190 
ureteral obstruction and contractility, 25 
ureteral regeneration following segmen 
tal resection, 79G 
without intub itiou, 43 
D’Oranzio, G B , see Michael Kcnnc}, jt 
auth 

Drainage of bladder following retropubic 
prostatectomy b> wa> of perineum, 530 
Drainage system, retrograde urinary mfec 
tion llong indwelling cithcter in para 
plegia, 737 

Drainage tubes, aid for m untcnancc of 
sterility, 1023 

Draper, J W and Sierp, Micczyslaw Com 
parative study of effect of various anti 
cholmgeric drugs on human bladder 
which had been stimulated by furme 
thide, 665 

Drugs, see also specific names 

niticholinorgic, comparative study of 
effect on bladder stimulated bj fur 
methide, 665 

urin iry retention due to, 342 
Dubmsky, Eh, see B G Cl irkc, jt auth 

Edwards, J G Intrinsic lcnal function, 200 
Eikner, W C and Bobeck, C J Ren il vein 
thrombosis, 7S0 
Electromyogram, ureteral, 244 
Electron microscop} of c} stine urolith, 940 
Electroureterogr iphy, 650 
Electrourogram, 250 
Elkosin, urinary tract infections, 339 
Embolism, air, during prcsacral pneumog 
raphy, 569 

Emmel, V M , see J A Benjamin, jt auth 
Emmett, J L , sec D C Wormer, jt auth 
Eudocrine therapy, crj ptorchidism, 973 
effect of 4CTH administration on un 
nary excretion of androgens and 
other steroids b} old men in com 
panson with young men, 558 
infertility, 852 

Enzyme, prostatic, and abnoimal bleeding, 
116 

Ephednne, urinarj retention due to, 342 
Epididjmis, epididymitis, treatment by 
cortisone, 133 

new growths, bilateral adenomatoid tu 
mor, 819 

Ethiny 1 estradiol thernp} for infertility, 852 


Feo, L G , Fetter, T R , Peoples, D M 
and Morton, H E Bacteria associated 
with trichomonas vaginalis in male ure 
thntis, 711 

Ferguson, Paul, see G S Rost, jt auth 
Tetter, T R and Warren, Iv C Congenital 
unnar} tract obstructions in children, 
173 

Tetter, T R , see L G Feo, jt auth 
Figueroa, J J , see R A Manual Rojas, 
jt uith 

Fishkin, B G , see A J Bischoff, jt auth 
Fishman and Lerner technique for deter 
mining L tartrate inhibited prostatic 
acid phosphatase, 143 
Fistula, renocohc, 787 
vesicovagin il 75 

Fite, E H Jr , see E L Corey, jt auth 
Hocks, R H Treatment of urethral tumors, 
514 

Florence T J Cortisone in treatment of 
epididymitis, 133 

Tolej catheter, use for control of stress 
incontinence m women, 79 
Forsythe, W E , Stueber, P J Jr and Ham 
ilton, M H An aid for maintenance 
of sterility of drainage tubes, 1023 
Towler, V B ,&ee J T MacLean, jt auth 
Tranche, Piul, see J W Lane, jt auth 
Tree, A H , see H M Free, jt auth 
Free H M, Tree, A H and Giordano, A S 
with technical assistance of C M 
Ziems Studies with a simple test for 
detection of occult blood in urine, 743 
rurinctlude comp ir itive study of effect of 
various anticholinergic diugs on human 
bl iddcr stimul ited by , 665 

Gallbladder, calculi, application of ultra 
sonic energy to, 865 

G mem, E J ind Batal, J T Secondary 
malignant tumors of bladder, 965 
Gangrene, Fournier’s gangrene of penis and 
scrotum, 719 

Gantnsin urinary tract infections, 339 
Gardner, J S Plastic repair of hy drone 
phrosis, description of new technique 
used m 10 cases, 367 

Gartman, Edward Intraurethral verruci 
acuminata in men, 717 
Gartman, Edward Significance of hema 
tuna in young men 135 
Gas forming infections in urmiry tract 
194 
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Genital tract, amyloidosis, 122 
sclerosing lipogranuloma of testicle, 334 
Gerende, J. H., see F. Iv. Mostofi, jt. auth. 
Gibson, T. E. Hydronephrosis, 1 
Giordano, A. S., see H. M. Free, jt. auth. 
Gians penis, see Penis 
Glass, Macellis, see J. B. Wallach, jt. auth. 
Glassman, Irving, Shapiro, Robert and 
Robinson, Franklin. Air embolism 
during presacral pneumography, case 
report, 569 

Goade, W. J. Jr., see B, G. Clarke, jt. auth. 
Gold 198, SSI 

Goldstein, A. E. and Heller, Eugene. Ec¬ 
topic ureter opening into seminal vesi¬ 
cle, 57 

Goodwin, W. E., see J. S. Arconti, jt. auth. 
Goodwin W. E., see J. J. Kaufman, jt. auth. 
Gordon, Wilfred. Konhormonal adrenal 
adenoma, report, of 2 cases, 579 
Graf, E. C., see W. J. Baker, jt. auth. 
Grafts, fascia lata, 659 
Greenfield, Michael. True prolapse of 
ureter, ease report and review of litera¬ 
ture, 223 

Greenwald Co., Lipton simplified bladder 
scoop, S77 

Hurwitz and Jacobson new Timberlake 
obturator attachment for passage of 
resectoscope under adverse condi¬ 
tions, 87S 

Hamilton, M. H., see W. E. Forsythe, jt. 
auth. 

Hamm, F. C. and Weinberg, S. R. Experi¬ 
mental studies of regeneration of ure¬ 
ter without intubation, 43 
Hancock, R. A. Modified position for trans¬ 
urethral resection of bladder tumors in 
women, 73 

Hand, J. R. Undescended testes, 973 
Harrison, J. H., see D. A. MacFarlane, jt. 
auth. 

Harrison, R. H. Ill, Boren, J. S. and Robi¬ 
son, J. R. Dilutional hyponatremie 
shock: Another concept of transurethral 
prostatic resection reaction, 95 
Hartz, P. H. and Santander, Ernesto. Amy¬ 
loid tumor of bladder, 6S7 
Heckel. X. J., see J. H. McDonald, jt. auth. 
Heller. Eugene, see A. E. Goldstein, jt. 
auth. 

Herman, J. R, Incarcerated scrotal appen¬ 
dicitis, Sll 


Herrold, R. D. The story of antimicrobial 
agents for urinary infections and some 
new concepts, 892 

Higbee, D. R. and Millett, W. D. Localized 
amyloidosis of ureter, case report, 421 
Hinman, Frank, Jr. Recurrence of bladder 
tumors by surgical implantation, 695 
Hinman, Frank Jr. and Oppenheimer, Ru¬ 
dolf. Smooth muscle regeneration in 
repair of experimental ureteral defects, 
the significance of double lumen, 428 
Histology, studies of solitary serous cysts, 
772 

Hock, Ernest, see Charlotte Curtiss, jt. 
auth. 

Hotchkiss, R. S., see P. A. Morales, jt. 
auth. 

Hudson, H. C. Osteogenic sarcoma involv¬ 
ing left kidney, 21 

Huffman, W. L., McCorkle, H. F. and Per- 
sky, Lester. Unilateral regeneration 
following experimental segmental re¬ 
section, 796 

Hurwitz, I. S., see B. G. Clarke, jt. auth. 
Hurwitz, S. P. and Jacobson, E. C. New 
Timberlake obturator attachment for 
passage of resectoscope under adverse 
conditions, 878 

Hydrocortone hyaluronidase, intramural 
injection for interstitial cystitis, 63 
Hydrostatic pressure of irrigation fluid 
during transurethral prostatic resec¬ 
tion, 824 

Hyman, R. M., see J. M. Silberblatt, jt. 
auth. 

Hypothermia induced by cystoscopy, 1006 

Ileum, loop for urinary diversion in neuro¬ 
genic bladder dysfunction, 470 
use of isolated segment for substitute 
bladder, 950 
Infertility, see Sterility 
Inguinal region, condyloma acuminatum, 
292 

use of scrotal skin to cover wound defects, 
292 

Instruments, see Armamentarium 
Inulin, clearance and plasma extraction 
ration of, for measurement of renal 
plasma flow, 200 

Ireland, E. F. Jr., see Richard Chute, jt. 
auth. 

Irradiation, see Radiation 

Irrigation fluids, effect on patients under- 
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going tr msurcthr il prost ilic resection, 
S24 

Isomazid combined with streptomycin md 
sodium PAS for ren il tuberculosis, 375 
Isotopes, S81 

Jacobson, 11 B , see S P Hurwitz,jt autli 
JalTar, D J , Sewell, G It and Schwarz, 
F W Jolnnson urethropl isty for re 
pair of urethnl strictures, S05 
Johanson urethroplasty for repair of ure 
thral strictures, S05 

K lufman, J J , Burke, D E and Goodwin, 
IV E Abdominal venography m uro 
logical diagnosis, ICO 

Kay, Saul and Colem in, T P Duplication 
of left undcscendcd testicle, case re 
port, 815 

Kearns, W M Treatment of male infertil 
it} with estrogenic substance 852 
Kenney, Michael, Weiss, A A , Lindenaucr, 
H J , Delag], E F , D'Orinzio, G B 
and Abramson, A S Retrograde uri 
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time 1*\ ihdium imparts an orange red color to the 
urine it inch reassures the patient Used alone or in 
combinUion with antibacterial agents P\ridium may 


be readily adjusted to each patient by individualized 
dosage of the total therapy 

SUPPLIED In 0 1 Cm (14 gr ) tablets in \ 1 al 3 of 12 and 
bottles of 50 500 and 1 000 

I YB1DIU c is the reg sttred t ade mn k of \tvera Chem cal Co Inc fot 
ts brand of pi enyla o-d am no-pynd rte HCl Sharp <£, Dohme l) turn 
of \ferek t Co Inc sole d sir I utor n the Un led States 

SHARP & DOHME 

Philadelphia 1, Pa 
Di\ ision of Merck & Co , Ixc 
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Soon Off Press! 


TEXTBOOK OF 
UROLOGY 


by Victor F. Marshall, M.D. 

Associate Professor of Clinical Surgery (Urology), Cornell; 
Attending Surgeon-in-Cbarge, Urology, James Buchanan 
Brady Foundation of the N. Y. Hospital 


Tn this new book Dr. Marshall gives you—in convenient fashion 
-*■ —a guide to the principles of urologic disorders. He combines 
these'principles with practical technics and procedures to help in your 
everyday diagnosis and treatment. The original illustrations—pre¬ 
pared especially for this book—emphasize each concept presented. 

GIVES CLINICAL VIEWPOINT 
The author presents urology from a clinician’s point of view... and 
setsjthe clinical tone of the book with a precise and clear discussion 
of obstruction-infection. Marshall shows you.. . 

• How to carry out the systematic study of the patient necessary 
before beginning treatment 

• The relation between obstruction and infection and how they 
aggravate each other 

• How to determine the underlying cause of recurrent or per¬ 
sistent infections 

• Why miracle drugs may control an infection while the un¬ 
derlying cause may destroy the kidney 

• The importance of obstructive anomalies in children 

• How common urologic operations are performed—complete 
with illustrations 

Marshall's TEXTBOOK OF UROLOGY gives you a clear yet con¬ 
cise book covering all the major urologic problems. Send for your 
copy on approval. 


Sent on 
Approval 



-PAUL B. HOEBER, iNC., Publishers -- 

Medical Book Department of Harper & Brothers 
49 East 33rd St., New York 16, N. Y. 

Please send me Marshall’s TEXTBOOK OF UROLOGY immediately on 
publication. I will remit $5.50 within 30 days if I decide to keep the book after 
careful examination. 

NAME___ 


ADDRESS 
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CAMPBELL SUPRAPUBIC TROCAR 


Grooved to accommodate a 20 Fr. Foley bag catheter for easy insertion. 
Has a razor edge trocar tip, cannula graduated in centimeters, with red 
indicators at S cm. and 10 cm. from the trocar tip. Working length is 
15 cm., size, 26 French. Stainless. 



GU-654 Each . 


$30.00 


Mueller & co. 

330 South Honore Street 
Chicago 12, Illinois 

Rochester, Minn. • Dallas, Tex. • Houston, Tex. 


RADON 

SEEDS 




OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends. In this type of seed, illustrated here highly magnified, Radon 
is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implantation 
are available to you exclusively through us. Inquire and order by 
mail, or preferably by telegraph, reversing charges. 


THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone IWU 3-8636 NEW YORK 17, N. Y. 
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COMPONENTS 

^ COMPLEMENTARY ACTIONS 
WAY CONTROL 

— In urinary tract infections — 

NOW both pain and infection 
are brought under quick, safe 
control at their source by the 
speedy, dual action of the 
component drugs in— 

* 


RELIEVES LOCAL PAIN BY LOCAL ACTION 

Phenylazo d amino pyridine HCl—enjoys a long clinical history 
as a local (not unwanted systemic) analgesic to the urogenital 
mucosa Relief from burning pain frequency—in minutes m 
90 per cent of cases 

REMOVES LOCAL INFECTION BY LOCAL ACTION 

Sulfacetamide-sulfonamide of choice in urinary trad infections 
—unusually high solubility in acid urine so prevalent in palho 
logical infections—hence (1) effective m 93 93 per cent of cases 
involving mined organisms and (2) safe—no kidney damage, 
no renal concretions no anuria 
INDICATIONS 

cyst tis pyelitis urethritis (nonspecific) prostatitis pain and 
infection associated with kidney stones urinary prophylaxis 
during pregnancy and gynecologic surgery 

SUPPLIED 

SULFID TABLETS each coated tablet contains Phenylazo 
diamino pyridine KCI 50 mg Sulfacetam de 250 mg 
Bottles of 100 
SULFID SUSPENSION 

<c*r»nt“P«(»itrc)-each teaspoonful (5cc) contains one 
half the Sulf d tablet dosage 

COLUMBUS)) PH ARM ACAL COMPANY — Columbus IB, Ohio 

Literature & bibliography on request 
*A Columbus Original—Introduced July, 1954. 


__i 
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Fiftieth Anniversary Releases! 

Cordonnier ‘ ‘Clinical Urology for General Practice” 

JUSTIN J. CORDONNIER, M.D., F.A.C.S., Professor of Urology, Wash¬ 
ington University School of Medicine, St. Louis, Missouri; Chief of the 
Department of Urology, Barnes, St. Louis Children’s, and Allied Hospitals; 
Chief of Urology, Washington University Clinics; Consultant in Urology, 

U. S. Veterans Hospital, St. Louis, Missouri. 

252 pages, 47 illustrations. PRICE, $6.75. 


Urology is a highly specialized branch 
of surgery, requiring special instruments 
and training in many cases. However, 
the majority of urologic problems fall 
into the group which can and should be 
managed by the physician in general 
practice. In order that he may be better 
able to decide which patients should be 
referred to the urologist, and to diagnose 
and treat those whom he does not refer, 
a comprehensive knowledge of urology 
is essential. This text is designed to sup¬ 
ply essential knowledge in a concise 
form. 

The material presented is based on that 


which was used in teaching of urology 
to senior students at Washington Uni¬ 
versity. Only the more common uro¬ 
logic diseases are covered. Special em¬ 
phasis has been placed throughout on 
diagnosis and therapy. 

Contents; Steps for Urologic Diagnosis. 
Obstructive Uropath Neoplasms of the 
Genitourinary Tract. Infections of the 
Genitourinary Tract. Renal Failure. 
Urinary Calculi. Neurogenic Bladder 
Dysfunction. Senescence, Fertility, and 
Impotence in the Male. Injuries of the 
Genitourinary Tract. Female Urology. 
Congenital Anomalies. 


Dodson-Haii “Synopsis of Genitourinary Diseases 

AUSTIN I. DODSON, M.D., F.A.C.S., Professor of Genitourinary Surgery, 
Medical College of Virginia, and J. EDWARD HILL, M.D., Associate in 
Urology, Medical College of Virginia. 

Sixth edition. 330 pages, 124 illustrations. PRICE, $4.85. 


>y 


Continuing advances in the held of urol¬ 
ogy, particularly as regards treatment 
and specific therapeutic agents, make de¬ 
sirable frequent revision in this text. 
Changes have, therefore, been made in 
all chapters concerned with therapy in 
order to conform with current practice. 
The material on antibiotics and chemo¬ 
therapeutic agents in Chapter II has 
been rewritten. A new section on minor 
surgical procedures has also been added 


to this chapter. Chapter VII on treat¬ 
ment of infections of the genital tract 
has been extensively revised. 

All the essential facts connected with 
urology are clearly stated. Signs and 
symptoms of urogenital diseases—tech¬ 
nique of physical examination—diag¬ 
nosis and treatment of minor conditions 
—are put down so as to make the book 
the popular choice it has remained 
through five previous editions. 


THE C. V. MOSBY COMPANY, 

3207 Washington Blvd., 

St. Louis 3, Missouri. 

Gentlemen: Please send the book(s) checked with (X). 

□ Attached is my check. □ Charge my account. 

□ Cordonnier “Clinical Urology for General Practice”. 

□ Dodson-Hill “Synopsis of Genito-Ukinary Diseases”. 

—-_ street- 


Date 


.86.75 
. 4.85 


DR. - 


CITY . 


, ZONE . 


. STATE . 


J of U-6-56 
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are all especially designed 
for convenience in con¬ 
junction with the use of 
B-P GERMICIDE. 


Used as directed, it will not injure keen cutting edges, points of 
hypodermic and suture needles, scissors and other ‘sharps’ . . . nor 
rust, corrode or otherwise damage metallic instruments. 


Ask your dealer 


ITS THE ECONOMICAL ANSWER towards keeping annual costs 
for solutions and instrument replacement and repairs at a minimum. 
May be used repeatedly if kept undiluted and free of foreign matter. 

*Comparaiive chart sent on request 


PARKER, WHITE & HEYL, INC. 
Danbury, Connecticut, U.S.A. 
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RESECTOSCOPE SHEATH 

New • Repair • Parts Replaced 



BAKEL1TE—METAL COVERED—SHORT or LONG BEAK 
CUTTING LOOPS—CORDS—STONE BASKETS 
8-70 DAY RETURN SHIPMENTS 

GREENWALD COMPANY 2688 DcKALB ST. GARY, INDIANA 


Completely revised 3rd edition! 

CLINICAL UROLOGY 

By Outlaid S . Lous ley, M.D. and Thomas J* Kirtcin , M.D. 

2 vols., 1200 pp., 600 figs., Index, $32.50 
Illustrated by William. P. Didusck 

Revised from subject matter to format. Hundreds of new illustrations. 

TIIE WILLIAMS & WILKINS COMPANY 

Mt. Royal Ami Guilford Avenues Baltimore 2, Maryland 


/ADON 


When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our radon implants are ALL 
GOLD—24 Karat—and 


excellent for intratumorai 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request. 

RADIUM CHEMICAL COMPANY • Inc. 

I6l East 42nd Street, New York 17, N. Y. 









